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I'JJEKACH. 

Eoii many years tlu* sole use of milk cunl was as 

« 

a foo.lstnff, and it is only tliroiij'li tlie seieiitilie re- 
searches of the iKUst few dei-ades into the nllmminoid 
snbstaneos that atteni|)ts have hei'ii made to iililisi* 
this body technically. 

It is theroffrtH' (‘a.sy to uudersbind that our know¬ 
ledge of this important, product shonhi be still soine- 
.what iniperfeet. ('specially as ivgiii-ds its manifold 
applications; eommniiieatious on the su[)jeck in the 
,t(H'hnieal pi'css are ran*, and it eonswpicntly seemed 
d(‘sirable to t.lu' author to ](re|>are a work dcidin^ 
with this material. The. first jtart tri'ats of the 
pia^Miraitf.n of curd from milk -in all eases by the 
dr'compusitioii of tlu' .susjx'uded casein compound by 
the aid of acid or a feinient. and its purilicatiou 
and drying, ^(jllowing this, will be described the 
appli(^tion of tlu' casein {Kiints an(l| {Kiinting, th(‘ 
pi'odiietion of juittics, plastic masses, etc., and finally 
its use in modern nutrient piviairations. 


THE AlTTHOll. 




•MIAPTETi I, 

IXTIti(IiU(;TI()N. 

Aw'fiTiiiTl 1‘iiHi'Ui, ill till' I'linii *1' tlici'si', liiis fmiii time 
iiuiii-4.'*’’'''' )iliiy(il an iiupui-tant |Kifr. i^j tlic ilii-tar^' <if the 
iitninui race, and lias Ih-i'ii jniiilncfd in very lar;^ <|uantil.u'.s. 
Its ts-clinical ulilisatinii was almost <-ntin‘ly ncolrati'iL Its 
]iro]H.'i'tii'S of disMilv iii” in alkalini- liijnids and foruiin;;, in tin's 
condition, a yixid ninciliifp' liavc lono Insni known; lint this 
nils all. fnil it is only within tin- last h-w ycai-s that luiy nx- 
ti'iisivi' Isfhnical a|i|ilication of casrin has occurn'd. 

Cii-sfin is used as a ]Biint, ns a diu-ssiiifr for ti'.xtilrs, a 
lii'inrnt and innrila;'i', in the |iroihi(‘tion»if plastic masses for 
si/iiiin iia|s-r, and various other ]mr|»ises. Siiin»elosf atten¬ 
tion has Ihm'II Is-stowed on theinsolnhilisinoaetioii of foniialde- 
liyde on ejisein, a whole series nf new uses has lieen diseoil-lisl 
for the article, which is nndonlit<‘dly deslinnl to jilay a very 
iinjsirtant. part in technoloi'y. Furthermore itsori};iual a]i)ili- 
catiitp ass^fisslstutf has not Ibsmi lost si^ht of; its hioh 
nntriti\« xaliie to man and its ussimilahllity have led to the 
]ireiiaration of a nniiilier of artilirial fisals which are now 
e.vh'iisively consumed Also, in cases where, owin^f to lack 
of means of rsimnmnication milk cannot Ik‘ sent to lar^' 
centres of {Hijiiilation forisnisttmption, it is now omvcrtcil into 
hnttcr gnid casein, the latter Is-iu;; disjsisod (S for te>*hnica1 
plIl-JKWCH. 

In America coiisideinlilc iinixirtaiKs* is nttachisl to the 
manufacture tuid treatment of casein. The (lasein (Joinpauy 
of America, which eiijoytsl a monopoly of the manufactitire and 
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Haki of I'navin unil itM {Mixlncts in tlin Unite<i Stak-H, kaa now 
to fiM!B the eiiln-gctic coni'jielition jf tiie wealthy Union Uiuicin 
roinpitiy, wliich ia aaiil to* have miule hnyin;; contractH with 
lai'{,'e (hiiries for w'vcnil j'l'urs alieinl. A einwtilevchemiHt, Tnth 
a wide knowlejjie of Ahe patent literatiui'of the Kithjert, haa 
laa‘11 en}pigetlt _ The Casein ('oin]tiin\- of Ainarica inis taken 
,ait a larjjo immia-r of patents covering iieiirly the whole 
^roiinil, from the pna'i])itntion of the aisiMii from milk to tins 
production of meelianieiil n.iMtires of eaaeiii. and utiliaea.theae 
pateiita as a means <if hrinein;; jin-ssun- to fs-jitiiin^ amall 
dairies ' Casein alreaily forms an in>]Hirlant atliele of (sim- 
nieiw in Aineriea, espeeially in |Ni])erniakin‘;, tlie uiannfaetuis' 
of aizeil |Kipers ])aintine the einls of sne.ii' hiirels, ami so 
forth: lint for iJiese iimisises piislnetioii on a larf;e scale is 
initia]ienaahle. Owino lo the liiirhly divei'aitied uses of easeiii 
those of a tJ'ehnieal eharaeti'r lielii;; nalnrallx llie tirat to In- 
(sinaidensl, it aeeins diMrahleto ili\ide llie iii’i'Sent work into 
a aelies of eliajiters, ^ach eomjilete in ilsi-lf as follows- 

Tha ]itvtiaration and jirofs-rlies of easein; followed hy its 
a]i|ilieati(m:— 

As a paintings material; 

As mneilaoe and n'liieiit; 

[n the ]ire]Kkration of plaatie masses, as a aiilislitllte for 
horn, ivory, celluloid, ele.. with spisiial attention to 
“(ialalith 

As a dressinjr and eolotir-fixin^ meilium in the tevlile 
imlustry; 

As a fooilstulf; imd for various pur|s>ses that Citnnot ls‘ 
grouis'd ill the forefpiiii}; classifieation. 

Fipally, a inmmary will le }pvyn of hiost. of the known 
comjionniLs of easein with ctemieul elements, their salts, etc., 
and ortptnic comjmands whieh may Ix-coiuo useful in time 
to conic. Wherever pos.sil)le, the scattered literature of the 
suhjeCi has lieen drawn njsm and included. 



(’HAITEK U. 

CASKIX ITS OllKil.N, I’llKI’AliATHtV AM> PIKH'EUTIES. 

Tiik ii.IUv of niiiiiiiiiifi-riius :iiiiiiials, liiiiii wliicli ciiscin is iln- 
i-iM'il is !i iiiuTiiikl si'cn'tiniiof the ln'althv«liu:t<'al •'lanilK of tlie 
rciiiali; atiiiiial. AftiT tlic flow of coloslitun (the tii'st milk 
'‘(‘1‘1'clioii after )>artui'itioiil lias caisnl,normal milk is|aiKlnc(nl 
for a l(ai);ei' or sliort<‘r time, kuowii as the )«‘ri(Hl of lartatiuu. 
.'Vaa general Ihiiio l.he milk of mammals is an o|i:ki|ne, whitish 
or faintly yellow linuiil, e\liiliitine a ]K-culiar s)nTi 1 ic taste and 
smell. It ehiefly emisists of water, lat, casein, allinmen, milk 
sn^rar and inorganic constituents, the most imjiurtant beiui' 
the fat and ra.seiii, (lows’milk is the eRief \ariety, and con¬ 
sists in solid mattsT aceonliii^ to Kiia-hnor, of:— 


l^lt 

— « • — 
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Milk must herepuslud as an euitilsion, u'.,u liijuid esmtaiu- 
inir utliur substanri-s in sus|a-nsion in a \ cry tinely divided state, 
and we must assum'that tlie fat },d(iliiiles--tlie future liutter— 
for inst^ici‘, iUS'suiTutinded by Injuiil envelojifs. The,li<jnid 
fat ;;luhules attra(d> substanees iNssolved m the milk and con¬ 
dense the same around theULselves, so that we iiiitst cuiisider 
every fat {'luhule as sui'nmndud by an euvelo|X‘ richer in dis- 
solvisl sniistanoi's than the milk itself. 

( 8 ) 
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The [’KFI>AltATI<{,N OF Oashjn. 

Wlieii fri'sli. whole milk Ik loll itt rent, or is set in verj' 
ntpid nitiu'y UMition hy iiicaiis of H]ieci{i 1 applijvnCes (eeutri- 
fui^l luax'hiiH'H), the ‘.'iri'am, or jsuiiou richest in tat, colleets 
on the surfac", ami if this he skinmieil oil’ skim milk is left 
-This latter forms dhe iraw malerial for the javparatioii of the 
seromi chief piisluet of milk, namely, the casein, which is 
pivsenl 111 tJie extent of 2 'to +'.') ]H!r rent., the iivera}?-,iKin;; 
;t '2 ]H'r cent Casein is not iliasolveil in milk, Jint. is aas- 
]K‘n<lcil in a slate ol ilistension, as ran la- pmvisl hy a simple 
exjH-riment. If milk la- tilu-risl throneh a |xu-ous earthen¬ 
ware plate Ihe tillrate ohtaineil consists merely of a solution 
of milk snpir ami saline eon.stitne]i(,s, the fat ami ea-sein, 
neillier of which is in solution, Iieiii;; left iK-himl on the 
surface of the lilti-r. 

Tile entire Is-hatiour i-i milk isiletennineil hy this |ss'nliar 
condition of the casein present. Thii is the cause of ccrUiin 
phy.sierl pn-iiertii-s of the milk, notalily the \isriisity which in 
tnrn influences the rate at which the eivam rises. The eon- 
ililipn of the ciLsuin is not alh-nsl hy warinino or Isiiline till- 
milk: hut. on the other hand, it is iiris‘i|iitated hy dilute 
acids or i-ennct The precijiitated ca.si.-in is insoluhle in wah-r 
or dilute acids, and forms when dried a erumhlinj;,Jioriiyniass; 
hut it is dissulvisl hy alkalies and concentiiited acids This he- 
liaviour of casein forc-es one to the (siuelusiun that it does not 
exist in a pun- stati- in milk; and, in fact, exjieriments have 
shown that it is-rurs therein as a eomjiuund of lime. This 
circumstunct- exjilains its hehaviinir low^nls ililute acids, i.c., 
its ]ir(-cipitatiou then-hy, the I ime Is-iv^ extract isl hy tin reufji-nt 
and the casi-in left in the-Holid form. Only a very small 
iinantity of acid is mssled to elfect tliis pivcipilation, J |Kir ci-nt. 
of lactic acid (from the milk snjpu-) hein}; anllicicnt to cnnlle 
the milk. In additiiai to casein, small iiuantitics of alhumcn 
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,,0'G per Pent.), lacto^lohnlin (Inicus) aiiil kctopn^ili ant also 
pivstiiit. Owiii^ to tlii‘ foTCji of (siifiunsta'iccs, it is^selilum that 
c8H<‘iu ppshicts ant pn'jtantil in tin* wiitif pbiC(> as tlio crudtt 
casein is pris'luccil, #iit niw uiati-rial hciiif; ^iicnilly olitaiiicd 
fniin dairies at a ilistau.-e. For this reason tlic (hsterijilion of 
tiic nioilo of im-pariiiff lint crinlc casein will hf coutineil to the 
inilis|a'nsal>le iiiiniiuaui. 

Casein is reniveretl front skiiji milk (whole milk eon- 
tainin;^ Us> much valnahle hntter to Is- used for the ]inrpose) 
hy ihrowiii); down the silkpentleil snbsNinn- with suitable 
n'ii;;t‘nts. These may Is' of two kinds On tin* one luiiid, 
its iilreatly menfioned, lutids, iuehnlin;; the lactic acid fonneil 
as a fermentation jinshict of 1 he milk sn^ir, will cunlle the 
milk and thus preeipitals' the casein, and, on the other, the 
sjiiiie iTsull can Im* hronoht alsait hy I hi* nsi* of ci*rtain fer- 
nient.s, of which the rennet ferment, hih, is the ehit*f. At 
one lime it was tliuuehl llie prodiiet was tin* stuue in Isttli 
e,is(*s. lint C!ir(*fnl e\|H*riment has shown* that a eonsidenihle 
ilillerence exists Is'tWeeii them, pure eiiseiii la'iifo ohtaiinsl 
.^hin aeids are nstsl, whereas reiinel furnishes the so-cidh*d 
jiiiriieaseiii, ti tission pnsliiet of tin* ordinarv sultsl.niee. 
ileiiee it is neeessjiry to kis*|i the two rea},'i*n|.s distinct, 
this Is-in;; a (siiiit of sjs'ciai importanee when cheese-mak- 
iiio i^^in i|in''nlioii. 

fn order to si*enii* the (sareel ]iri*ri]iitalioii of tlie easein 
the milk must Is* kept at a eei*t.ain teni]ieralni'i*, not exe(s*din;r 
1411' F. or low'ei* than (iK F., since 1s‘yiiinl thesi* limits the 
aelion of the ri'nnet,is weakened and very iuijs'rfeut The 
milk may he warme^l either Ity direet lire heal^ or hy sle,am. 
a jaeketicd jian heiiif; used in the hitter ease. 

We will leave out of (snisidemtion the j>riiiiiti\e |»ins, 
sus|H*iided ov<*r a woisl tin*, and refer only to tlie fortn shown 
in Fij;, 1, whieh ix*pn*seiits a pan snrrinindtsl hy hriel^work 
IK) with ai^pnmihu' Hue (b) Is'tweim the ]iau and the hrick- 
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work. To ^ht‘ ri^lit ijf tlic ^mii is monjiUsI aiiotluT, for 
bfutiii)' ihi'> waG-r, ali<1 a jnirlalilo rniis alun^ a track 
(//), so as to Ih‘ mllcil niiiliT one or the otlicr |hiu as dcsiivd. 



I'lii 1 .—Ili'uliiiu I'hi] it>i (lii Pii‘|»ir.uif>ii nf ('av‘111 
|A Milk I'ctn II W.iln Pan. / '. PuH.ihlr (}iuic.l 


Wlu'ii used Tor licatin;' llir ualci |i,iii a dinir at (i), filtnt 
witli a ilaiii[ii'i, is Hom'iI '11ns air.uij^i'niriil oMi-rs iiiiiiiiTous 
adratit'l<;('S, (hr lici^lil to wljii'li tin' llaiiir is iiitllliltril ill tlir 
Ihir. I'or iiistanrr hi'iii;; rimtiiillril l■^ a ilaiii|H'r, whilst tli.* 



Kll.. It -Stl'iLlll lAill iol (Will. 


Kiintmiidiiio lirirk srlt.in;> 1 ‘iiahlrs lli(‘ milk to retain tlir heat 
Is'ttor than if iiim-ly snH|iciiilrd over an o|ieii tire. Kinally, 
the Hurl is more fully titilisisl, since none is uselessly (siii- 
sumed, hut is eniploytsl for lieatino water. 
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Sb'Hui, ur <'\ou hot wiitcr, can iilsii )xi usuil for lkc>iitiu^ liic 
(Kins, ituil a st4‘aiii |iaii (4f Ufls cliaraww is illiiAmtixl Iii !<'!<;! 
2f T)if iwl\aiitiio(' ill tfiiK c.Tsf tliiit the liuatino Niirfaci!^ 
i'X^kisimI f« 4Jit‘ sli'iflii is vi'iy Jiir}>i‘ and tluafforf ntiliw-H tKi> 
licnt fully. A vi-vy useful form of fan is the ‘■ilujilicator” 
< h'i!.'. •>). iiiiide liy A. I’laiilMUser of Viemui, fcir ciiseiu, jiiiii 
Uiiliiio and for e\a|Knnfin;; or roolin^t iiiHk, ete it eousislis 
ol two fo|i]ier |i.uis (of one-i’iolitli 'o one-twelftli inch sliisd. 
(■oiijuan iinainted in an iron fran1i‘. so that the whole e,iii he 
lilbsl. The Ininiiioiis ,iiv hollow |o adiiiil steiini lai the uni' 
side an I eold water on the other, hraiiehes froiii the’triiiinions 



t*'li. t “ liupliiittrftr*'fan tiirlWiu 


eiita'i'iiie'.lie jaeket sjiaee and terniiiialiii}; in js'i'l’orah'il jiija's 
to ensure more jierfeet distiihutioii of heat. I> represents the 
steam \alve, \V the water taji, and t' the disrharjfe tap. Tlie 
cold water runs away thinilyh the overflow, i'e. 

No speoial Isiiler is ins'ded for jp'neratino the neis'ssary 
“team, no hi};h steaiii jiressiire heino reqiiirisl. A very eon- 
venioflt. steam venerator for this ]atr]Kise is <u]i)ilied,1>y I’fan- 
hauser (Fi}; 4,i. Where wiltet* ran Is- diawii rrom the iiiains' 
the iKiiler is tilhsl ihriaiKh the pifs- (id, hut in^ other cast's 
a tuiidish must he iise.1. 'Hit' steam h'livt'S thi'(iun;h thi' pi]H' 
{li), which can ht' titli'd with stti'ral liraneh ('ock.s, as shuwii 
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ill tlid fijfun-, Ipailiii}; to Wits iliH'oriint utt'iisils. The fipc [C), 
which' cxU'iiilr to witVin' fonr iiicliiih of the Ixitlom of tlic 
Uiilur, Kcrvds n ilunl |>iirpo<i'. In the first pkee, it acts it; 
a saf'et}’ valve, the water ))ein;{ fonisi jUt il‘ the intei'iial 
jii’iwiirc heroines e.vrpsiive owiiij' to olistrurtions in the oat- 
let pipes. .Sec'indly, if flu" Isiihr is not ke|>l jiroja-rl.v filled, 
h'eam will iwcais- thrm^h this pi|«' ns sihiii as the watt'r 



KUi, 1.—Sli’iiiii ilt’iiDiitiii, 

(F - I'lis I.' (’h-'>.ii Ciei. .1 .su‘aiiipi|K'. A' Wiislie) ii I'Vvldn 
siuaiiiei. r K\lm l.raneli | 

level sinks Is'lnw the nioutli. an indieation Ih'Iii^ thus j'iveii 
that the waliT is Ion The piis'i- marked! (d) is a ^inund 
hloik of imn titiny into a lar;>e njsnine, throU{;h Vlnch 
'ihe Isiiler is eleaiii'd out, li ulso aets as a safety \alve in 
the I'veiit of the pipe ^c) eettiii}; cliokisl. Hot water can l«‘ 
diawn fnnii ihe Isiil"!' thisnieh the ta)i (/), whieh may also 
he iisi'd' for the intiMiluet.ioii of Hiishiiie water when the 
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Iwilcr Fh Ixiiiijj dmtioL Tlii- (;/) is enijiloyeal itsliii ov«r- 
llow in fiUiufr the Uiilcf, ofrr-lilliii}^ anil uuliisiU' 

wlii-n (‘nou;;li waliT lias lioen nni fli. 

*Whun .I'lii' milll t.<i Ihj runlliHi lias Iss'ii laisisl to tliv 
pi-(i]HT t4'ui]M.Tatui'i' in one of tlio ntonslls just ilusci'ilK'il, it is 
livati'il with tin- ii-mn-t. At fiiNf no chan;^! i* upjian-nl, hut 
iiftiT sonii- litth- liini' tin- milk hi‘}pn.s*to t-uiilh-, hiivinj- 
thic-ki-ni-il just Is-foii-, uinl tiu- p]v..i]iitalion of tin- casnin 
is sisin iniiipl“ti‘. At II tniii|K'i-!itVii- of tt.l K., oni- part of 
yoorl i-i-nin-t is snirich-nt lui-nnlli- Ill.tlOOjwi-ts of milk within 
forty luinulcs, whilst two purls will i-lii-i't tin-sium-n siill in 
lialf till' liiiii', or ciinlli- ihnihli- Ihi- ipiantity in tin- simu- 
liiiii'. For a ;^vi'm ti-miH-ratnrc uinl a ih-tiniti- i|Uantity of 
milk, tin- time ri‘i|niii-il for coaffiilalion varh-s inM-r.si,-ly with 
tin-amount of ri.‘njii'l nsi-il. 

Ih-iiiii't iilin-h has In-i-ii nsril oiii-c loses its |xiwrr almost 
i-nliii-lj, it Is-in;; ilitlinilt to l•nl'llll■ a fn-sh liati-h of milk 
■with tin-wln-y fiiini tin- pn-tioiis one. * Fisim this it follows 
that tin- I'Uiillili;; of milk liy n-tiiirt must la- avtiaMi-il as 
1 M-ry protrai-lisl cln-miral prom-ss. whirh ilot-s not Is-eoun- 
?lpp.trriit until M has pnas'i-ih'il to a n-ftain staoi- *rin- 
-*l•onl;l■r tin- art ion of tin- n-nin-t, ainl tin- stsnnT tin-i-asi-iu 
IS thi-own ili.wii, tin- iiioi-i- jsiMi-rlitl tin- (sniti-iii-tion of tin- 
riinl, anil .i,ln- lai;;rr tin- voliimr of wln-y i-xpri-ssi-il This 
iiii-ans a ri-i|in-tion in tin- ri-siiliinl watrr in tln-rnril ainl an 
inrii-asr in its linal ilryin-ss ami liniiin-ss. lirnn- tin- niaii- 
intr ill nliirli tin- rriini-t acts is of i-onsiili-ralilr iniporlani-i- 
IN till- chararti-i- of tin- casein. 

This latter is alwi inllin-neeil liy the ipiantity of rennet 
iiseil. tilt- t>ein|K-ratiire at which it is alloweil to aat, anil 
tinally liy tin- i-liarartor of tin-* milk, or ralln-r the i-asein 
tin-n-in. The eharaeli-r of the easi-iii reads on the. inlliieiii-e 
of the reiiiiet', anil the same apjilies t>ii the n-aetion of the 
milk, an aeiil n-artioii favoiirin<; the workin;; of tin- renin-t. 
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wliilsl an alkaline R'nctinu liinrlerH it. in the (9U<e of 
noniuil milk, wliiiii Kiik an uini'Anitci'ie n-ortioii, the nctioii 
• i« inti'i’iiiiiHate lietwi-en thf'.se twn cxtii'incs. Tlir incivnxi'il 
action in tlw caw of nouc milk is cxiilafVi-il liy the pivxihicc- 
of a lar;?T t|nantit,v of soluble sjilts of lime, wliieli an- 
e.sKi-ntial to tin action of the rennet. Willi an alkaline 
ri'action the ]ini[Kiition of these sails is lower, and eon- 
Msjuently the minet is less etficacioiis. t'asi's lia\e lieon 
known in wliieli the tm]s'rlis-t action of H'linet-- resultin;; in 
the milk refusin'; to eunlle at all lias hcssi transl eiitindy 
to tile ]HiM-rty of the milk in soluble bine salts. Did milk, 
aoiiin, takes lonoer to eurdle than when lri‘sb;anil the 
piwnlaite of water ]Hs>si-iit aiso jiliiys a ]»irt. Milk that 
has Ik'i’ii laiileil or heated to IliT t' is nion' dillieiilt to 
eiilille, and will not ilo .so at nil in some eases ouino to the 
allellltion elfeeled ill the lime .salts b\ heal 

laiclalbiinieii and hietoolobiilin an' eoa;;nla|ed b\ Imiline, 
in the same way as'.ilbiimen and globulin. C.isein on the 
other h?ind.''lorms a skin on the sin'lao' of tile milk, and 
•loes not Mia;;nhlle belou tiititi K in a elti.sed \essel The 
roriliiilioii of the, .skin is jireM'iited by stirriii;', or b\ hi'iitiiio 
the milk ill iin enelosnl sjiaee or one saturated willi steam 
As alreaib mentioned, the de(;om{Hisi|ion of milk e,iii he 
etfis'iisl by other sidisliini.i's |iarticulaiiy aeidie and acid 
stilts, tlioii;;h these an' riirelj used, .since the chief use of 
(5t.si'in. in the form of cheesi.' is as it fisslsUtlf. 

'Ilie ris'totilaliun of milk fitrnishi's two chief iinsluvls; 
the curd, eontitiniiii; ii lar;;er or sinaller |u'o|Kirtion of fnt. 
|ii'ota'ids and lactic arid; and the wlicy, ciitilainiti^ the 
sohthli* salts ol the milk, laioethe# with citnl, laeViC iiejil, 
iiitlk suoar. etc Strictly s|!'iikino, the whey can !»' ditfer- 
cnt\ate,d tito ehi'CSe-milk mid wliey tlie [ol'tlle.r term ln'in}; 
at);iltei\ to tlie lii^itiil lem.tiiiitio tdter the .• latratiiiti of the 
eimJ, U I. its! It tier. III file Jifll'milii sel/..'‘ /s till' I'f'ltii/lli' ll'ft 
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aftfr. the ivtUdViil of tin- wlicy-buHXT iukJ whoy-cJiis'WV 
Tlu‘ Avlicy is usli^^iis a Ix'ViTajJ', in Ijiibiii};, for fi'isl- ' 

'•*n ami also for tls' ivtuxi'Vy of milk sn^ar (for alcohol 
or vint'Kiir), ami I'Sr |)ii>|KU'atIoii of fi'iiiifiiti'il li(|nois, shkIi 
as \rlicy-cliam|»i';m' ami w'ticy-|iiim!li. Tlii' two dasscs of 
winy an- iii-i-n-ilit.i-il l)y l'’|l■i«(•lmlallO witli’ tin- following 
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Till- ra-i-iri sc|i,ii,ili‘'l Irom milk is t-'rim-il "l•ur(l"nml 
's sntiji-ctisl Iiii-llii-i' tii-atiiii-iit m,iiiily willi ,i xirxx lo n-. 

• Im-iiij; its w.il'T niiiri-iil ulicn rlii-i-si-niiikiiii; is in i|i|i-sHoii. 
li. on llir otln-r liainl, it is to Ih- iisisj lor ti-rlinii-iil |iiir|sisi'H, 

it iiiiisi 111- tlioi'iii|o|ily ..I Irom tin- iTsirliial wlicy liy iv- 

|«'ati'il wasliiiiys M illi lint or I"till will*-r. ami tiiialh mon-or 
'I'ss (lioniiiolily 2 iri‘sst'il l.l(•l•orllilli;' to lln- jniqMisi- In vii-w) 
to l•x|ll■! tin- wali-r 

Tlio sjioiilam-oiis anil artitirial nsioiilation of milk lias 
Ih i-ii ill-,ilk with liy I'nif I’okorny (t'/icmi/vr i/a/iy) as fol¬ 
lows l( is iviiowij tliat milk lofl to staml riinlli'S ami films 
-oiTi s|ioiH 4 imHmsly, as tin- n-siilt of tin- foi'iii.itioii of acnl. 
'Hiis caiisi- is ili-moiiHlrati-il li\ tin- fai-l tliat fn-sli milk can 
t|(- i-iiri|l(-il liy lln- inlilition of lai-tii- or soiin- olln-r iiriil, lln- 
saiin- n-snlt In-in;; |iroiliinsl liy aiiil salts Krcsli milk tn-aUsl 
witli ais-tic ai-iil iti roao;iilati-it nlinost instiHiUou-onsly wlu-n 
tin- amoniit of imiil usisl is iar-^i-, tliouoli \vit\,i small nmuitUu-K 

• if iU-iiV simn- lilkli- tiun i-la^ii^-s l«-(on- tin- llaki-s At i-asi-iis 
ran Ik- oljsrrvisl ailln-rhi;; to tin- walls of tin- ti-st glass on 
sliaking. Siil]>liiii-i(-arid, as a strong inim-ral ai-id, (saigalati-s 
milk at oner wln-ii addi-d in lln- jirofiortion of r> ))i-r wilt, {e.t/., 
10 tv. otJO )n-r n-nt. siilpliurif acid lo 20 ec. of milk)- 
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Tliv Arot treAliiiftit u( Uu- cunl in dttm'UiHkini; is df- 
'nif.'ued t<> rcnnivc lln* l-ncllviod wlicj, tin- cnvil lifiiif; vijjor- 
«aKly ntim'd di* iiniki'ii by hiiiiil (willi a cui'd bn'akvr nr 
xiinilnr instniiiiciit). ('nrcl mills an- iilst> nseil, rausistiii;; 
{irincipally of a ('rid nr rattirc nf ■ralvanisvd inm nrls, Is-tavwn 
wliirli i-otatrs a* shaft arinisl with h-rtli. Wlirn llii- sliiifl is 
|.iirni-d by innans nl tin- liaiidlr, the runl iiitrudnnsi tlir(m('li 
a f>'ed,liop|s“r is (ni-sscd belwrnii tin-rods by tin- tci-tli, and 
tbnroni'bly Ijnikrn np nr sipn-i-sud. Tin- bi-nkcii curd b thru 
stin-i'il to a uniform pul]> \ritb u IKtlr wat.i-r in ii liii^-\al. 
ami jiasscd tlirnn-'b a sievr nr mill, afli-r wbicb snllirii-iit 
'watur is addt-d tn fnrm a milky liipiid This is lisft I'nr Ibc 
«uii| tn si-ttli- dnwn. and .sicM-il In drain ntf tin- rn|uiil: nr in 
larjir ilairii's is put lhrnn“li a <-i-ntrifiii'al si-jiarator 

All rc-ntrifiiyal marliiin-s an- i|rivi-n by sn-am nr i-lis-l.i-irity, 
by nii-aus nf inn-rnn-diatr nrarrn;;, nr i-lsc b\ sprrial dri\injj 
inrrlianLsm, ami liavr In In- ran at hij'li sja-i-d. wliirb in turn 
ontails solidity nf riaisB-m-tiiai Knr i-i-.isnn-. nf safrty lln.-n-- 
fca-i-. till-'n-nKlatinn issin-d b\ llii- l.!i-rm.'in ('lii-uiiral Trailrs 
Ai-cidi-nt. Insui'iinri- ^Vssnc-iatinn, Iti llii- (-Hi-i-l tli.-il tin- niax'i- 
nium'in-rinissibli- Imui ami rail- nf s)KS-d sliindd In-cnnspirn- 
nas|\ jKisti-il nil i-ai-li n-iitrilnnal niarbim-, ami iiiariiim-s nl 
this kind drivi-n by attarlinl ninUirs sliniild In- prn\id(-d nitli 
a s|«-i-d indi(-ator ni.irkisl with tin- niaxinium )n‘rmitfl-il s|HVd, 
is jn-rfi-ctly justilii-d ThL',si- niarbinrs ai'r i-it.b<-r ilriM-n liinii 
nvi-rhi-ad. tlii'nn;'li a .si-rnml mnlinn nnmnird nn uprii'liis 
rnniiinii ]iai-t nf tin- marliim-, nr rise fnmi bulnw, tin-mnlinn 
In-iii!' tninsmitb-il In Uu- M-rtii-al shaft, (bis lattt-r uu-tlunl 
bi-in;; nnw alinnst i*X(-lusivi-ly i-mplnu-d. 'I]linu}'li Imtli sys¬ 
tems rnUil ynml cnnstmutinn and \(-ry rai-cfnl snjs-rvisinn in. 
wni-kiii};, this is pai'liriilarly Uu- casi- with nM-rlmad drivin};. 
Thi-y also n-ipiin- vi-ry .st.i-onj' l'nunilttinn.s, tin- conteulx nf 
tin- dnini art- vi-ry liablu tn (■nntainiiuitinii by tin- lilbnuatini; 
nil, and tin- ai-i-ossibility nf tin- ilriim is jii-oatly i-i-dpri-d by 
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tlie iiiifiii sliaft jxwsin}; tliinu};li it. On llie otlicr hainl,’ the 
niscliiiu'H takp %)> liw •itioki Umn«Ui<»ii‘ ilrivJn tmin untler* • 
Kiath. A ly])ieal rcntrifujpil t»t«chiiit' with liottom driviuj^ 
is . 4 hiil of HaulKijil (Chciniiitz), siiowii in Fi^. 5, for wliich 
tlii‘iiutkor ciaiiiiH tlis rollowiii}; isiiiAs of sujK'riority: (1) 
I’crfcclly pvi-n itinl iioisclcss niiiiiinj;, (‘oiiiUncil with low 
post tif n]i-k('Op; (2) lOispiici- of iiiij* inixoiiry founiktioi’, 
which is rci)lii(!cil hy a sii-oiij; w(k..Ii>ii frame, ctiablhijr tlie 
iiuicliiiii'to )k' set III) ill aiiy intifciiii'iil ]ilanM‘\rii in u|ijkt 



Pic., t -S«tiun of Ilautsild’h I’ftloiil (ViitrifiiRal Marliiuo »uli 
lioMoiu iiiM’liarao. 

'toi'cys: (.S) small coiiMimiilion of motive ]Kiwer, ilrniii jiei;- 
fi'ctly clear inside; (4i drixin;; nicchaiiism situaUsl under 
the dnmi, jn-eventinj; any contamination of the ismtents hy 
dmppiu}; oil: {.’!) can'^nl and solid ranstnietion of the various 
l»irts, xx'ith minhanin xvear and tear; (0) hi};li speisl eonihhied 
with p^feet safety. 

Till' drums an- constructed *anil urraii^d in such a man¬ 
ner tlmt the cimteuts an- expelled with ]a-rfeet ji-}pilaritv. 
They arc usually made of sheet cop)X(-r, thonjih for sjx-eial ]iur- 
)xises use is made of stx-el, wrought or east ii-ou, aluniuiium. 
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bn»w, uiokI(‘-pkk' iir |KiiTi'liiui, or entitl'd irii.li ral- 

Ciuiitt' or riialiK'i, uh wi^* ti.s li.’iiiii'., li'ad-huttl. ^ralviiniKud 
.or Hilvi'r-pliitt'tl. A I’nlctiritc liiiii/n is ii'cnmiiu-ndcd lor all 
maU-riais wliicli slionld mil lir broa;;lit into ruiitart r.itli 
iiietiil, or ivlirrc tlir lOftiil nipd ('tiiiiiot |iii)jK'rly twist llie 
action o[ aciils, rtc l'’or t.lirsc iinr|HiM's vulraiiiti' is Mi|s'rior 
to iKtni'laiu or I'iirtiii'inran' lining on arcoant of its li^litncss, 
so that till’ itiiirliinr iiiii lif run at. tin* lii^lirst s]ii'iil ja'i'iiiis- 
hililc for ci'iitriruyiil .si‘|iai1tt(iiK, ivIu'Iims with iMrllii'iiwiirf 
till' lioavy W('i;;ltt ni‘ci‘.ssit..ili's low rnti's of sjs'nl The miiiu' 
appliw to Ii'iiil-liiiisl dianns. in iihicli, oiling to ti'clinical 
diflirullii'S, a uniforni liiiiiii; ('itiinol U' wi'iin'd with sliis-t 
iiii'tal loss than alaiiit oiii'-i'i^hth inch thick, thus inakiiio 
tlmdriiiii so heavy ihat it cannot he run without ilani;cr at 
the orditiari sp-cd 

The W'lshiiy atid draitiino of the curd is iTjn'itted several 
times, until the wasliijios riiti away clear, the etiid heitte 
litiallv draiited in the si'iwrator atnl pti'SHtsI, if iier'essari, to 
hriiiff it'to the projs'f .slate of i|rytie.ss. In this form tt ran 
ho Hoitl out for Mirioiis tises, iti which the presence of the 
rcsie'ital nioisttin-'does no harm, or etsi' it is thoroiiehly 
driisl for (sittiersion into |Kmiler. 

The drained curd may Is' dried oti trays in heati'd dryine- 
rooms, fitted with ventilaliuo ajipliatiees to fiieilitille the 
laiinoval of the moistun-, or elsu is Ircalod iti special forms 
of apjaratns, a few of which will now he JivscrilK'iL The 
first of tht'se is the dryitij; eyliiidia-, wtu-meil frotn inside or 
outside, orlsith, and rotated to kis.p tlu' ismtciits iti eonstant 
motion. Till! cylinder may he proiidisl with a shaft rairridno 
patldlc) or similar devices and mhltino in the fixed eylinder 
or left stationary while the rjdinder reiolves; or tin' two may 
move ill ttie .same or opjaisite directions. The liust tyjs* of 
dryiiio cylinder is one eoiilaiiiino no moving iiitornal |Nirts, 
since (liese jairts aiv liahle to la-ctime olistructtsl. and even 
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liitikeii.'liy tile niatfriiil uikUt tivnlniiMit wlipii in lar^v lunipn: 
inul tliry »Imo IIK'ak Uk unlurini jtoviii tou Auall in wine 
fisKfs. Tlic nitfiiy niiiventl‘nt of Uie eyliiiilerm'iif tin* Hlnift, 
niiUiuily Htii'K u]> nialcrial, and llius ^eatly a«(!elt‘ntte.s 
dryiiii; lij’ ]in>Nenting I'reHli surtu«i-H I'la- cvajioration, lint alwi 
gi-aduiilly uiiiviw llie iiiiiti'rial onward in the ryliiider 'llie 
ojieralnin, therefoiv, |inKrrals eontinuoasly, in tlie .snine way’ 
as in ii dryiiii; tine, tliuugli inoi'i' i'a,iidly on ae.eiiiini of tin- 
eoiihtanl alirrino, and yielils a jifialnet of iKirfietly uniform 
dryiii-ss’tlii’onghout. Tlie^onwaiil movement of the mal'eriul 
is elfeeted in \arioHs ways, eithei- liy means of <t rotating 
slnift (inside tlie evliiider; titled with s|iirally mouideil arma, 
and Iheivfiin- in-ting like a worm eonveyor, or elae liy monnt- 
ijig tlie dnim with one einl higher than tlie other. Thu 
latter etleet may he also oUaineil hy the usi‘ of a conical 
easing the .slialt heiiig mounted hoiiaonlidly, though the 
eylindrieal form, with the shaft tilu-d at an angle with the 
hoi'i/Ailital, is jireferahle, on aeuount of l^iwer wist and gis-ater 
e,ise of m.mufacture. In this system the (a-nti)^l shaft ami 
arms uiv lUineKessary. the dnim Is-ing actuated hy a toothisl 
^nnin I’ound the outer edgi‘, diiven hy wia*m or cog gearing. 
Vorm gearing is jin-ferahle, heing moiv easily fitted and 
giving the requisite slow movement without any tismhlu.some 
nslucinggear when the shafting is nin at the onlinary sjiouiL 
fn \iew of the small jKjwur needed tsi drive the cylinder, no 
ohjeclion on the seoi-e of useful (•Ih-ct applies to the use of 
woim gi’aring. 

The iiih-rior of the cylinder must la- tith'd with hlades, 
which lift up the flialerial under tn'atmenl and allow it to 
fall down again slowly and in small quantities, so tliat each 
luirticlu is itipi'nlodly exjmsisl fli the siu'rouuiliiig wanu air. 
At the same time, the material is always lifted pe^x-ndicnlar 
to the axis of the drum and falls vertioiUy, thus dt'serihing a 
siiiral line, the pitch of whieh dejiends on the slo]H'*of the 
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drain !r:<iH toward tlie luiriaiintaL Kacli miolntiiin'of the 
dmiii. therefore, uiovos el eiy jiaKicli. of the' contents Kpimlly 
onward, the i»te of advaiio* beinj; n-^nilated hy two fiictoini— 
theajxKil Ilf tile drum and the axial 8lii|e. If tlie liitt(>) he 
nil, the pitch of the afiireHaid HjiirHl will 1x‘ alwi nil, and the 
materia] will lie turned over hnt not iniireil forward; and in 
projiintion an the' axial alo]ie ix iiirrcased or diiniiiiKhnl. ao 
also will the niati-rial in the ilmni mine faster or slower. 
iSinei' the same drum is iiSihI for ilryinji ditfeinit materials 
at ditfeiviit times, or for treating' the siuiie matorial eoiitain- 
inj; ditl'en-nt jswnta^ies of moisture, it is advisahle to make 



|a»)visioii for workinj; in a ri>rres|xindiuy manner, whieli ran 
Is‘ most easily done hy iiiakin;' the axial hlo]ie adjustahle. In 
this manner the onward movement of the matm-ial ran Is- 
aeeeleratwl or lelanled as i-eiininsl, and the dryinj' pniei'ss 
carried on in a uniform manner al. the simdlest e.xpi‘ns<‘. A 
few in.stanei’S of tt']iieal diyino eyiiudeix will now !«• {(iven, 
the details of Which can I*' niislitllsl aecordine to nsiuire- 
inents. 

Fiji. ll/(‘]in-hents a horizontal ihiim (a) tiltul with a sliaft 
(/)), the arms (c) of which move the material nnwanl. The 
cylinder is of the lixwl ty])ii, and is jackebsl for shsini heat- 
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iii^r. T4ii‘ lil)rmte(1 iiiDistnrt- cscaiH'h tliinii^li lhi‘ (libcluu^* 
outlet.’ 

Till! Passlmrj; dryiiif; rfjipiinitnii (Kii;. 7) is littcil iiilorually. 



with a mtarv Nvstiiii of tuIx'X, which iil.'io kitvos to nii.\, 
ftdranee anil dry the contcntH of the cimin. Tlie heating 
idDcieiicy of thia ap|)aratus is higli and ivflults in higli drying 
CiljHieity. It may Ije heati'd hy either live or exhaust Isteain. 
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'IliChf nitavy dricrK aiv nnitable wlicru ch(‘a|i jilaiit is the 
))riine eousiilenitioii, Katllvr thiiiD-the (Irjiiig of larjp* qnauti- 
ties of luateriiil at a liiw ti!iM|H'i'atnri'. 



Kji. h.—I‘ as^llUl^’h WuiuiiiDiymg'Piaul 
D Siooni liilot.) 


Till' PjvsHlmr" vacuum drier (Kij;. S) eousists of a cast or 
wnaiffht-inin case, which can k* liernieticiilly closcil hy doow 
at mil’ or isilh eiuls. The inside is dividisl into a iinmlicr of 
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mijicriuIJxwfd mIphui or liot-wstiM- lioxus, HIUmI wiUf |irojxT 
«)iiiifctioii.s for OilinitUu^ ami disclidrjjinj; tlir'heatinfi' finid, 
and foiisti'uriol (o stand aVorkin^ prrsKurr of 5*atinosp)iuivH. 
Tlnw! Imixos HHpi)o''t the trays holding tlir inaU'rial to Isi 
drinl. Wlirii tlic nddx-r-sliiHl d<H>n4*liavi- Is-on closi-d, a 
v.uamiii of 720 nun. tncrciiry Kanjjc is prudiuxsl in tlir oasr 
liy nirans of an airpnniji. tin- Isiws fudnff uii-anwliili' hii- 
vci-srd l)y tlir steiiiii or oilier lieiilin^f (liiid employed. In 
eoiisei|neiice of llie vaeimni tin-'water in tlie nialerial to 
III' drieiT is viiisiHsed readily at a eoinjMiatively nifslerate 
teniis'i-atui-e lalKiiit lO-l I’’.), so llial dryiiifj is .sisin etii'cted. 
Ill fael till' apparatus will dry In a few Innirs, and witliont 
tile sli^liti'st risk of iiverlieatini;, materials wliicli are dillicillt 
to dry and take .seieral days wlieii iri*iled liy oilier jiris'esses, 
I'len if they eaii lie dried at all. Tlie apjiaratiis is ea.sily and 
uiiiM'iiii'iilly fisl, and does its work in a eleaii and etlirinnt 
iii.iniier. Tlie leni]H'ratiii'e is I'e^ulated hy simply setting; llie 
sli'ani]ii|R'val\e. When warm water is^ised for heatino and 
an ellieii'iil \aeinun is ohtainisl liy means oi a vai;iiuiv pninji, 
till water ran he va]»irisisl at (>S K. .\ moiv (sniipleti' de- 
sei'i]itiiin of drying; plant is {{iveii hy Weijiand in his work on 
tins suhjecl. 

l’|•ttll'’VI.^•li TttK (h'ttli. 

One hniidn'd par's hy wei};ht of well-|(n'ssisl euisl are 
stirred to a pulp with lit) ]iarls of water, and this is 
U'eatisl, ill Older to ri'inove lartie arid and hntter fat, hy 
steaniiiiff for twoiitv-li'-e to tliiily uiinnli's in a woiHlen vat 
isiiitainino ahoiit itill |Kirt« of a 1 |k'J' cent, solution of hi- 
(;url>'ina(le of sisla. ' 

The \ at must Iv fairly hu'jp^, on aerouiit of the fiDthinji 
that oceui-s. AftiT hnatint', the mass forms a thin inijky liipiid, 
■which is translori-ed to a aoparah' \esscl to cisil, and is tlian 
treatisl with diliiU' nitric acid until a small samjile no "longer 
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cxhilritM tiTwcH of a im'ipiUti'. As a nili* -J to j jtt'r cent, 
of 40 ixT cent nit.ric,iacKI, uiixeil wUi 4 piris by weifflit of 
water, will 1 k‘ aufficient. The ca.se'in wjiaratw out fi>)in the 
milky liquhl oii shinilin^ ami falls to the h ittoiu. The siip-r- 
iiatant fluid is mu oH'.*the casein riiised willi fresh water, left 
til si'ttlv, the water decantist, and the washin;: re|H'at(sl till 
the etflueiit water is iSrfHlv neutral. 

To make the casidii as dry as jsissihle it. is laid on tiller 
cloths to di-aiii and afterwilrils [iressed, lavferalily in a tiller 
pi-ess, this ojs'ration Isdii}; followed by dryiiio on trays in 
dryinj; cliainls-rs at a tenijiemtun' of li0‘ to I til K. The 
tiuislusi product can cillicr be workisl up al once or stonsl in 
a dry jilace lor use later on. The small resiilual iinantily of 
bntlei fat ill the casein isiuld be eiilirely rcnioMsI b\ di|p-stion 
with bnn/.ol or with an etlu-r-alcoliol niisture, but onnioto tlic 
niiublcsonie nailin' of tbe piois-ss it is si'Mom jiractised I Inc 
hundred juirls of ciiid furnish bl pirts of jiiirilied c.isi'in, fn'C 
from lactic acid and Jaitler fat The maleriai can be imme¬ 
diately van.ijrled into.I };ooil ehie by mi.\iiioii with il.lpern'iit. 
of distilhsl water and 1 to 4 p'r cent, of biearlsinati' of soda in 
a nu'chaiiical stirring a]i)»iratus working at liflecu to lwcnt,V 
revolutions |s'r minute Afterwaisis anolhei- 25 per is'iil. of 
distilled water is added to comjiiete tile soiution and the 
whole is left to stand for live to six hours. At the eial of 
tliat time the o|ue will Is- [iliaut and til. for use. .'\n anlisc)ilir 
is adilisl to pu'evciit mould. 
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In iiplcr lo itlitiliii wliih‘M»seiu, fii'i- f-mu tin* yellow tiiifji- 
nttiieliiii;' to tliiil im-iiitreil with Mil|ilini‘ir acid, ho'criI dif 
t'ereidi acids lui' u.sed ill snccessioii iis |>i-eci]iilaiits, a iiietiiod 
wliicli illsii lias t.]ie ad\uiiUi>e of clien|iliess Tlie liost plan 
is lo lii’st lliruw down (he caKidii as ciini, with .suljihiiric 
.acid, llieii iIIhsoIm' tliis eiinl in alkali, and re|ii'<s‘i]iitate with 
ais'lie iieiiL Accoialiii;; to the (ieniian jiati'iit spcciticatioii 
of II. Hiitiiiaker ^datcd May, lilOl), alKiiil. one and a half 
|iart« 1)\ vohniie of aulphurie acid (ilAisity till 1!.}. dilnk-d 
with si‘\en id" water, are .sillticiinit to |in'ei|iit'in'e ^he cuni 
JiMiii 1,00(1 purls of milk. If the ojieration ia jairforiiioil at a 
(eiiiiHTatuiv of loo to ISO" F the eiuil will eonie ifo«-n 
;is larei> and solid luni|is, which must then Ik‘ tlioniuohly 
w'ashisl with cold water. Tin* rani fisiin the al)o\e i|nanlity 
of iflilk can Is- dissoKed in doO |Kirts of a 6 js-r eeiik .solution 
of liirarlsinate of Hod,i. the pi-oeeas Is-iii}; accelerated liy 
narniin^ t.ln- whole to 100 F. Acetic acid of alsmt 20 ]ier 
cent, sti-i-n^h is nseil, and is added slowly till all the casein 
has Ins'll thrown <tnil the sejiarak'd aiiuisius liquid is 

]K-rfiS!llv clear. <\fler this liquid has lieen^ drawn olf the 
casein Is l.horoU};hly wasinst witji cold water. 

A. Hall reisimiiiends that the milk sliouhl In' cuisllcd 
with hydisn'hloric acid, the is'sultiii'' casein la'in»* heated to 
such a dejiiS'C that the contained aciil volatilises A current 
of air is itliju ]ias.sisl thnmt;h the inass. 

( 21 ) 
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A(Ti)nliii^, to A. Spjtli'lio', till* iilkiili iififil in ])iv<)arin}; 
till' viiw-iii hIiouIiI ))(' rojilAi-i-d l)y an alkali C!U'lioiiat.i-. wlntii a 
' oiloiirliw, toii;>li nisfiii is iiusircil. In this ram' ilio ii'iU.-tioii 
piwisls iiioif jj-atinally. Slnnihl a tniiis|«Hi‘iit ]ir(»hict lie 
(Icsinil, till- M'ljanitiil sulistanci' shinilil not hr |-l■Illovl■ll fisnii 
till* sohitioii until'ihc hitlrr Is'fpiis to !«• transimmit. 

K. linpri-cht states that the r<ilhi\vin^ metlKsI is (‘iiiployisl 
foi- jinslutiii^ tivhnical casein 

Skim milk is jilaeisl in a vat tilli’il with slirno's ci"isisl.in>; 
of a \ei'tic.il shaft nE'eyiii;; sioemt hoiiysnilal hl.-nles. These 
stins'i's ais' si-t yoiiy so as to hriiie the whole of the liipiiil 
into l'a]il<l rotation, ami ilihite hyili'oeliloi'ie orais'tie aeiil is 
run in hy cle^ss-s The casein l»';;ins to sejairati' imnnsli- 
Htii-ly in the form of tiaider while Makes ami lie- ciiianlilyof 
neiil list'll is strielli limiteil to the anionnt neeessari for pre¬ 
cipitation. whih continiiiii;' the '-lirrino a Niniple of the 
liipiiil is taken, tiltieis'il. aii'l the eleir liltrali te.stisl with a 
little of till'achl. Jf'it n'lnainsclear, the whole of the casein 
has heeii i|iilaleil 

The lii|iiiil is thi-ii left alone until all the casein has .setthsl 
■luw'n, wherell|Kin the clear liipiiil may Ih' syphoneil olf hy 
iiieans of a rnlilier liihe litlisl with a irhiss funnel, the uimith 
of which is (siveiisl with line oan»' ami is loweifil into iJie 
liipiiil until it i-eaches the curd, which is kept laiek hy the 
^lura' sieve The .sejiariiti'd liipiiil isintaiiis alhiiminoid eoni- 
ponnds. salts and the whole of the milk siiear present in the 
milk, for the ii'isivery of which it can I'hen Ih' I rented. 

The casein left in ihe vat' is stirred p]i with wah'i', left 
to siittle, the water lain oil', and the operativn iiijH'ilted two or 
thrci' times The casein, th|is .sutlicieiilly pnrilied, is jilaissl 
in sinaiii tilter cloths and laid Ih'Iwis-ii wisslen jilaU'S in a 
Hcrcwr p'cSs I’n-ssure is ajipliisl eradnally and so loii}' as 
any liijuid isintiiiiics to d^•o)l. The easein is iievt taken out 
of tile .cloths, and as it. still eontains a considentlil • anionnt 
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of imiisturc, it ij liroki’ii <lowii info sintill IninpH, M'hidi aiv 
sjiroail out tbiiily on tlothK*htn‘t(ilH*i />ii franu-H, 'I’hmi' iins 
jiliiciil in a ■li'yinj'-i'ooin, kf)it at a ti'ni|i<Taliiri- of al«)Ut S(i” K.,« 
until tliii caNpiii is pl‘l•f(•l•t^y fi’is' fi’oiii wat<T and will cvninlilc 
down to jiowdiT under the iiri-ssuii- of tlie lii|i;er. 

’.Vlieii tlioiiiil^ldy ilry, easeiii eaii Is- |ciel?ed and storiil 
in a dry iiKUn for an imleliiiite ]*Tiod, ^'illiout nnderjjoini; 
alteration, tin the otliei liainl. the |iivKenre of even the 
siii.illest <|Uantity of nniislnre eiialiles lulero-oinanisms to 
de\elo]i in the Casein ami eanse jintrel'aetion of ihe whole 
mass. The following method is a eood one to adojit in 
paekine ea.sein. Tin- ilrieil prmlnet is spii'ail on ehitlis 
ainl sprayed o\er with a .small i|nant.ity of pure !)■'> jier (s>nt. 
alcohol, after whieh it is imnieiliately parked ti;;htly into 
siiuan’ eaidlHi'iisI hoses, with a sli’i]) of paper ]iasted round 
the isle,, of the till will'll closed. The minuli' i|Uantity of 

sjiirit introdii.I Into (he casein xolatilises, and forms an 

.11 inos]ihere in nhieh no ii.iero-oi-jj^inisn^ can de\“lo]i. 

Casein ]>repared in this manner will ^r.idiii.Hly Well up, 
11 M ry dilule solutions of raiistie alLilies or their earlsinates, 
t'. a (rans|KUent mass, ami eventual^ jiass into sohtfion. 
The siine n'sult can lie ohtained without dryine the laisein 
the vilution keepiiif; well and havinjf the adianlaoe of heino 
reatly for use without waitiiu; for the solid casein hi swell 
and dissolve With this ohjert the wiLsiied rjiseiu is nii.\ed 
in the vat with sutlieieiit w'ah'r to form a thick cream, and 
addine to this niistui'e ulsiiit a ipmi1.er of a ]iiiit of aipieons am¬ 
monia ]H'r jionnd^f dry curd present. This c<iu Is-eahnilated 
ap]iro\iniuteIy fisim the weight of milk taken in the lii'st 
Jilaee, the avernoi- casein content hein;; tt 2 [kt mik .-Vfter 
adding the animoniii the vat is isiverml U]) and the stirn'rs 
ke]it in motion for some time, whercuisin. tf sullicient 
ammonia has Is'cii usisl, the casein will Is- found to have 
dissolvei^^to a clear viscous liiiuid, of a faint yellow tiii}^'. 
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Oil the other liand, if the liijniil in cloudy, more aiuiuonia 
Hhniild lie iwhleil, with Kliriiiijr, uirtil the .sointinn Ik-cohmh denr. 

•The fiiiiKhi-d eolation is th'eii run into ('liieii liottlee at once 
ami huniieticiilly rioeed down. Afh'r prolonged etandinji', a 
Hiiiall deiawit of undiiiHoI\e<l eiundii may w'ttle down in the 
iHittles. Tide elarilied Holution when |Hiured out on olass, dries to 
a hard, eolouricse and inaoliihle iniias, of hi^di lustii', on which 
aerount it aerves as an excellent laei|ner. I'lintini; eoloni's that 
are nut sensitive to the action of aininonia may lie inixeil and 
printed until the liipdd, the riksi’hi la'ctimin^ insoinhie and 
thus li\in;f the rolour on the falair. 

A Jiatenl on the followine lines, for |ire|Kiriuo fat-free 
casein froiu skim milk, was taken out hy Mieriseh and 
Dr. Elsrhanlt, Onlinary “ .sejiar.ited " milk isintains O’S to 
0'3 ja-r cent of tat, and if used for the iii-eiiaralion of rasein, 
oives a pisslnct (smtainino fi to 8 |H'r cent of fat- Tlie 
usual nietlKsl of oidtino rid of this fat is hy extraetiiai with 
fat solvents or re|s-atetl solution in alkalies and ie|in'ei)>itation 
hy su-iils. lad in the patmitisl jusas'ss the skim milk is 
inixisl with alkali, then wanned ami (s'litrifuealised t<i expl, 
tile *fat anil aftenuusls treatisl with aeiil in ihi' nsiial 
manner, to tlimw ilown theeasiun. For e.xamiih'. 101) gallons 
of skim milk an‘ inixeil with a solution of 2 to 4 Ih, of 
raustii soda, the whole heinj; warmed to 100 to II2‘ K, 
and put lliixin^li the isuitrifn;'al si-|Ntrutur mil il iiomoi'efat 
eoimis away. The e.tsein is tie.xt thinwn down with dilute 
sulphuric acid and collected, w'asheil, )in‘ased and, if neces¬ 
sary, driisl. The prudiiel will satisfy pnvdical reipiiremeiits 
ill n'sjs'ct of fniedom from fat 

Kiedel's methisl of preeipitiitiiio ciiseiii with ethylsnl- 
phnric. arid is hiti'iided to ii'plair the use ol acetie aeid, 
lactic acid and stilphiiric acid for this pur|Ki.si’. 'I'hc acid in 
ipiestion sliiuvs with suljihiiric and acetic iiciils the pro|s-rty 
of pri^‘i)iitatin^ the easein in an undeismi)s)sed.« (siin|M(d 
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anil udii-niucinops fnnn, but ptissi-sses the ailviiut.a;-f tliat, 
owinjt ti) till' i-Baily Kolubillly of its Iftne siilf, tiic nasi-in ih 
iilitiUJiiMl aliiioHt froo from asli at*tlic liml ]>n<ri]iitution. Ati 
Dio Kamo tinio Dio oaNoin is jKioivr in gonns than wlion 
aootio aoiil or lactic aciil is iLsoil, anil tlio iiivorling action ou 
Dio milk sugar is snmilor. (Irinlo olliylaulflhiiric iiciil is 
UHoil. this U'ing projiansl by ra|iiilly iiii\'ing oijual volumos 
Ilf concoiitr.ito.l suljiliiiric iiciil ami stisuig alcohol, ami 
loaviiig.tho mixtiiro to stami for sovonil hours in a warm 
liliico. • 

To ohtiiin Nolublo casoin in tho ihy (.■onunoivial state, tlio 
onril is throw II ilowii finm tho milk, w'lislio'l to romovo whoy 
ami any oxn-ss of ]iroci|iit.anl, ilrioil at a mislorato tianjM-ni- 
t,im‘ to |irorlmlo risk of burning graiiiilatoil, ami allowoil to 
iihsorli a Kiiiall iiiiantity of ilissoboil alkali by ra|iiilly stirring 
tho two togothor. I''iniilly tho graiiulaloil alkaliiio proihict 
is lirioil ill acisinlamio with Amorican jutont Ii(i+,.‘I1S. 

iSzokoly’s paloiil idorniaii |Mtoiil.* I2ii.'t2;l' rol.stos to 
till’ ilocoiii)iosition of milk into casoin ami wboy^iy Wans of 
carhonio aciii For this |)uri«)so, swis-l now milk, croani. 
skim milk or liiittorniilk, is placoi! in a closnl vossol, waAiioil 
soim-what alsivo .Sli F., ami a siillicionl amount of carbonic 
•loiil gas is foris'il in iimlor pn‘.ssiiii' to proeijiitato the wlioli- 
ol’ ttio rilsoin wlioii well sliakon or stirroil. 

To noutraliso the ilitroii'iicos in skim milk in tho sojKira- 
tioii of casoin, K Bollainy of I’liiliulolphia aihls to tho 
casoin ill (ho jirop,iratioii of casoin gluo an alkali ai'sonato 
O';/. X.a_.llAs()|). , Tliis inlilition is .statoil to iinava.si- tho 
ailhosivo |)owor ijf the glue, jirosorvo it from putiftaction, 
•.uiil form a kind of morilant, aj|tiiig as a himlor liotwi'on the 
pajK'r, tho casiiin gluo ami any added colouring niattor. 

I’uro casoin, Iroo tnim ash, is ohtaimsl by jirocipilating 
I .UOI) jairks of cold milk with 2!) purls of iwolio arid which 
loaves Dw.bulk of tho lactaihuinon in solution. Tho ^filtoixsl 
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atiil sli);litly wiimIiuiI jiiiKiiiitiit.f is )inritii'(l liy wilii- 

lidii ill wat(;r rciiitiiiiiin;- siilKciciit (luiiiiicavial iiuiiiKiiiiiiiii 
CiirlKiiiali' til fiiniiHli ti di'i’iiii'illy alkuliiii' iviictiiui. llir lilU-nsI 
Hiiluiiiiii In'ini; tliiii iinitriilisnl witli aci'tic aciil Acr-iii’iliii;; 
t .11 lii'cliamji. tliis [iniv aasi’in ilissiiKcs, wlii'ii ilrinl, in almnt. 
I.tHM) jKiitN iit''tvati‘r. as ni-ll as in alkalies and acids 

Tile ir(i|i]H'- Scylcr incthi»l nl' in-ciainn;; casein, as 
pividisi'd liy Hiuuinai'stcn, ninsisis in treatinc milk witli 
acetic acid, and diss<il\ ini> tlic las'i-iiatalc in dilute ainninnia 
nr sisliiijii carlsinatr, an alkaline ai'actiiin Isdii" ;:iiais|cd 
a>ptin.st. This ii|H'ialion is i'e|ieateil, and the casein is 
tmitssl with alisilinl and ether tii isinijiletely eliniinatc the 
niiitained I'at, a scisiiid tiiMtiiicnt nitli aeetic acid ainl sisla 
Isdii;; artcnMinls ei\en. I’nniiled a stnai^ly alkaline reac- 
tinii is aMiideil. the casein is nut deeiiiii|Kised. Tie' reiiiinal 
Ilf 1‘iit can he lacilitated h\ n |ilacine iieu milk liy skim. 

.Viasihliii}; t'l annther re|»irt. jain casein is nhtaimihle lit 
dihll.iiin milk with rniir times its imn inliiiiie nf water, ami 
then adi'iini; siilticient aci'tie achl tn hriii;; the acid cnnleiit 
Ilf the mixtiii'e til tl'll7.'i-t) l |K-r nnit The preeijiitate is 
)airhied hy Irilinatiiiii under watei. and then immediately 
]>'di.ssiiKed in n-ry dilute jsitash, fiilliiwed hy iv]ireci|iit.itiiin 
with acetic acid The casidii is washisl in water, riihlasl 
ilnwii line with !t7 |a'r cent .ilciihnl diained and washed 
with I'ther. 

I!e.sana ^ives tin I'nllnw in;; instruct inns fur the )irc|ttiru- 
t.iiin Ilf ca.sein fur teciniical ]iur]Hises 

Skim milk friim the se|iaratiii is heal^'d to alaiiit tiri' F. 
in a chis'se \al nr similar M‘s.sel. dircei. steam ladii;; naed if 
^liis’e.saaVy. It is then tfiitisl with lilsait tt [laits ]a-r mik 
uf laaiile hydisK-hlnrie acid, |iis'\iiinsly diluted with a hi I! 
vnlumes Ilf water, and eiiniled. the whey la’in;; drained iilf 
and till' cuni H|iri'ad nut thitily nii a sln|iin;; iahle hi isail. 
This ilniic. the mass is washed with a .spray nf mlij wah-r or 
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flM' i-Uunicd wilji Wilt.!'!' wliicli is dniwii oil' aftjT flu- cm-J 
h.is siil)«iilcil. Ai'tiT i-fiiiovtii^' ti fuftficr ini!iiij,itv oF wattr 
ti\ jii'cs.siiif; the curd in a wi’i;[;litcTI sack nr in u jn'css midcr* 
nmilcraic liaid. (he |)rndiiut. M'liicli is htill mnist, is lirnken 
il'iwii in a curd mill and is rc-ady fnr sale in the daiii]) stiit.c. 

'•l)r\ ’ casein is lie* kind uenerally watilefl fnr technical 
]iur|inses Variniis rnriiis nf dryini; an)«l*atns may lie us<*d, 
such as the linr-air a]>|iaratns fnrdriine \ei'eta1)lt“s nr Inatted 
'lev in^ •cliainliei's titteil niih Irames Inr sn|i|jnrlin” sn|ienm- 
jinseil liii\s made nf stnflie canvas, |ita'nieahle In nmistili'n. 
These hnt-air ,i))iili.inces ennsunie a ;;iTat deal nf fuel and 
ii’e (rniihlesnme In manage unless litted with evpensive 
mechanical siirrine ni tninin;; devices, Ihi ennstant turnine 
and 'nieakiu" dn« n id thi' i-aseiii heinn necess'll'V At the 

• ime tine a ennstant dr\ine ti‘m|ierature hetweeii J22 and 
IT'i r. nnist. 1 m' maintained. I'’nr ihis jmiisise the fnlliiw- 
inu arraiiLteiiieiit has jirnvi'd ver\ satisfactnri and cheaji, 
III .ides enahlinu the heal hi he \\ell*iitilisi>d. Twn kiiiiiII 
iiciik w.ills almiil a flint hii,di. are hiiilt, wilhniit*fniAidalinn.s, 

^t(i eielies .ipart each liein;; lnji|K'd hy a enpine nf unisl li 
iiehcs sipiare The enpinc is Miriiiniiiiled liy a thick Stidp 
nl d.im|i milllmard almtit 2 inches wide, and this in turn hy 
plates nl sles't ii-nii, 40 inches h\ SO and ^ inch thick, fnstemsl 
liitfn hy sciews. sn as tn fnmi a Innn hnri/niital line 40 
•.nches uide and 12 hifth. Where the ends nf tlni iniii ]ilati‘N 
, 1 'iin lliey are siipjairted hy wnnden tra\ei'ses (n which they 
are sirewni with an interneiiiiie layer nf niillhiMird as in the 
case 1 if the cn]iin}t!^ 'I'he tun ends nf this tine are clnsisl hy 
la'ick Mails thrni{;rli one nf uliich exhaust^steam is inti'n- 

• luis-d wliilst an npeiiiiin in H^ie nther eiiahles the sImsuii In^ 
escajic intn a sniiill chimney. The line should liave a gt'iitle 
slnjN- tnwaials tliia end sn that the tsiiideiised mdistui'e may 
ilraiii away. The casein may Is- dried very ijuickly <in thest* 
irnii ]ilat«i) hy s]>ruadiuir it nut nii the farther cud aipl turn- 
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inj; it i>>«r with Wdnik'ii kIkivcIk tuwanlN, the liolltT I'lid. 
rnlc'K cii'ctoft iiiiluoih, lift' Hue 'imiKt lx' coveifd wntli ii wide 
■ nxif to jinih'rt the pluies riinn ntiii. liy muiuiN of thix Hiuijde 
)t)i|)]iaiii-e, hu^e i|nniitities of (-.'iNeiii can he ilrieil in n ahoii 
time, the only ])reraution ntresnary Ix'ino to |ii-otect it fnmi 
overheating hy vi^nanis aliorellin^ anil la-eakin^ down the 
luiiijis, the How of Vik'iini la'ino also eheeked if fiaiiid deairahle. 

liy thin means. 1(10 jairtH of .skim milk will yiehl iilKiut ti! 
parls of damp or;!} |«irt.s oi dry ra.sein. This i.s put on the 
market as ■‘teehnieal easi'in " or ‘‘ laetarin ". It is sidnhle in 
alkalies Inil insoluhle in w.iter indi'ss the latter reis'iies an 
addition of I0[s'r n-nt. ol some alkali (r.;/., nsla, Isa'as or 
ammonia;. The ilry easein .still eontains almiit 10 |«'r rent, 
of moi.stni'e, which eonstilutes one of the I'aelors delenninino 
the iinidity oi tin- pnsluct tlioiioli less im|sirlant than the 
a|i)K'aranee and smell. The lalti'C musi on no aeeoiint Is' 
ainnioniacal, lait recall I hat of fresh milk, iind the isilonr 
must Is' pine white* The puier the colour and the iiiore 
aoreeahlt- ll^ .smell, the higher the \ .due. 

iSdul'le easi'in is ohtaimsl fivim the moist priKluel hy dis- 
soKftno; the same in an alkali caustic )Kilash or smla ammonia, 
liniewak'r or Isiryta water , or in an alkali salt fearhonali' of 
jHitash or siaLi',, and e\n|siratino the solution at mislerate 
|eiii|«‘raluri's. This sohihle ea.sein is r.irely pi-e|Kireif' in 
dairies, sims' the industrial consumed of the arlicle ran 
make it more easily and cheaply ihcm.sehes from the moist 
or dry pnsluet. On this account they usually six'eify the 
manner in whieh the moist casein is to Iji' pii'iain'd. (.Ion- 
seiini'iitly, when these [larticuinrs are s|S'eiHed in the contract, 

the ea.swn-muker will do well to adhere hi tlie instructions' 

■ 

oiveii, and nut to employ .some otlier melhuil of pieparatiun 
that may seem pn-ferahle to him, or he may (Sinllict with the 
ohjects and views of his customer. 

Another mellnslof pn'|uralion, recommended jiy Just, is 
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uswl ill •Amoriea, anil rui'iiislu-s ii lijrht, dry, pnroiis nimlnrct. 
Althouyi Miiniliir’iiii-tlioJs Iij^M' l^Mlplllyl'4 in (li'nnaiiy* 
for soiiii! yi'iii'K, (lii‘ iiiMMiti^ olitainril ii jKitciit in I'liat coimtiy, 
till-•.|HTificat.ioii of wliirli rrails as folliiAv.s: “A jiniBi'.ss for 
In'i'iKiriii;; milk (‘asriii in a li^lit, dry, )iii>nins form, ronKiKtiiii; 
in ilislrilnitiiio a dilntr ai|UnaiH Kolntioii of rasriji in a uniform 
tliiii layor oM'f a snitalili' snrfais' pi-i'Nimisfy liralrd lo oM>r 
2(rti r wlii'ii’liv I Ilf raw-in is drird. (It o|ifration la-ini' ja-r- 
foimi-d niidi-r oi dinary atmospln-rii- ]iri-ssni-i-" Tin- followiiii' 
modilii-alioii is also dfsrril«-<l in (In- s]ii-i-iliration. Iml is nof 
|iioti-i-li-ii liy till- |iati-nl Twi-nt t-liM- j;,illi)ns of wati-r In-ali-il 
III lOfi to 11(1 I-' and i-ontaiiini^ 1 to P, Hi of rnrlainalr ol 
soda in solnlion, an- nsrd to iIissoIm- ITa lit. of moist rasi-in 
or ll't 111 III dry i-asriii, nilli ronlinuial slirrin;!. Two 
nii-tiil i-\lindi-i-s, moiinti-il so li.isr toni-t1ii-r that nothing 
lliii-ki-r tliaii a stiiji of jaija-i i-.in [aiss la-lwi-i-ii tln-m, nri- 
nitati-d in o].]Hisi(f diri-rlions and In-ati-d li\ sti-am at a (i-iii- 
|ii-ratni-i- of 212 to 220 I-' . and tin- dissidvi-d i-asrin is alluwial 
to llow down liotwi-i-ii tlii-ni 'no- lii|iiid drii-s miinfsliati-ly, 
and lilt- linn, lirittir layi-r of drii-d niatrrial is srra|K-il m- 
fi 'nlii-d till’ (III- rollfi-s whilst, il |iii-ssisj throu;;li a hair 
.II-M-, it fnrnishi.'s ,1 tiin-, solnhli- i-asi-iii |HiMdi-i. 

This ini-thoil is at all i-M-nts (-lif,-i]i and simplf, );ivin}; 
a f^anl, st,-i]ili-]irodurt, |irovidi'il (In- fat and milk snoar havi- 

1.. |irojii-rl,\ i-limiiiati-d Tin- oranlin};of tin- tii-rman |viti-nt. 

took t.wii yi-ar.s, a si;>n of tin- trn.-u-itt with w-hirh tin- in\eu- 
toi fiin};ht his i-asi-, thonoh snrh a rlaiiii as that si-t foi-th 
alsivi-is vrry litth- jinili-rt.ion, and it is dillirnlt tiisivwhi-n- 
tin- novi-lty riain-s ni. 

^ Accoiiliii}; to a writU-n roninnuiiraitiiIII fr«ni tin- igM-ntor, 
tin* jina-i-.ss has Is-t-n worki-d in ?\.mrrit-a on a hu-{ii- si-air sincr 
March lIMKf, oiir fachiry trivitin^ 2(i0,tK10 Ih, of^skiin milk 
daily, wdiilst a swnid faflnrt lirjtan ojii-rations in Ortnla-r. 
lillKI 
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iNNDLrillJi I’KRI'AKATION OF (‘ASEIK. 

TV'.sj^'or^' hikI rx'lii'i('{. in iiinkii';; » ku)I|iI(‘, iiiholulilo prc- 
]iiiriition of uiNoin nnil otfuT alliniiiiiioiiK (‘iiili‘nMiui' to ovor- 
«)im' till' ili'fi'CtK of I'xiNtlii}; iiii'tliiHU, iisiii}; nii'tallic nxiilcH. 

iiciils, I'tc.. liy utilisin^i tin- clii'inical iictivitv of ... 

nim'iil to ini'ifiiA' tie iiliKiriitioii of tlii'xi-o\ii)('.s or acids liy 
the casein, ami conHis|ncntly iuipnirc their elfeet. The casein 
is iltkeheil to the jaisitivi; elertriMic of an eleetrolUic ci'll, 
ehaixjed with a hath consistinj; of waler I.OtKI parts, slilphnrie 
acid 1.‘>(l|Kirls,and titiinieaeid oOtljsirts, thenenali\e I'leeliisli' 
Is'ino formed of a jilato insohihle in tin' liatli The .sitlphiirie 
acid snpplii'sthe c.isi'in iritli thi' sulphur, eiiahliiii; it to alisorh 
the o\Vi;en of the laith, whilst the laiiiiie aeiil iiien'asi's the 
insoinhility of thi' proilnet and is'iiders it .siipjile and iion- 
puti'chietive The eurreui decoiiii»i.ses the laith, lilieinlinj; 
hjdhp^eii at the iie;iati\e eleelnsle, whilst the osijieii ol all 
the aeiils piTseiit Hows to the [Bisiiive |Hde, when' it isalisorlsHi 
hy the casein, lianier ]iiiHhiets may Is*oht.imeil hy leplaciii" 
100 [Birts of the snljihnrie acid in the hath hy M (Hits id' 
phosjihoric or ollii'r arid, Acciasliii;; to the uses for ahicli 
the casein is intenihsl, the laiinie acid nia,\' Ik' n'placisl hy 
other insulnhilisiii!; aeeiits. 
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• 

('.\sKlN',*tlii‘ rliii'l' iiiiil iillinininoiil suIikIuiici* in 

piiilk. Wfis. nil iicrnnnl nf its aciil prajirrlics, loiin iTi;iiiilf(l 
,is iui alliiiiiiiiiiiti. aiiil was <-lassi‘il alnii;4 witli lliu iilkiiM 
.illiuniinati's nlilaiinsl liy ilcnatui'in;; nl.licr alliiiiniiiniil suli- 
'•taiKi's. llo|i|H‘-Si‘\ liT aial iiini'i- iiailii'iilarly Haniiimr- 
sli 11, wi'ii' (Ilf (ii'st. tn (Ifiiiimsti'iitf its sf)«irati’ flitity, witli 
a fi>iii|Hisilinii tar\ iiif .iffoiiliii^ tii tin- ni'i'tmutiu;' animal. 

'I'lif fasfin ciC rows' milk finisisls of (*, riS’lK! poi- lifiit.; 
H, TdJ- to T S:’., N, 15(1(1 In iriiti ; 22 7.S. S, 0 TnN tn 

(IS2, anil l‘, (IS In ()'S47 pfi‘ ffin.. 

It is lackin;' in ^lytis-nll ami (lif farlKiliyihutf ;;i'imii, 
Hii' lias a lai'fif pi'npor(inn nf tyrnsin anil tfyplopliaiif. ^\f- 
tniilinoly. it is n-ailily ilfenni|sisnl liy pf]Min anil Irypsin, anil 
iliss not fnrnisli any Itotfin-alliumnsf on pi-plnnisiilion As 
ilif .soil' nati\f. alliumfii, it is also attafkftl liy fn‘]isin. 

Owiiij; tn tlif rasi- witli wliifli it is ilifiimpiisfil, (sisrin 
also jilays a s|M‘cial |Kict in niflalsilii^n 'llio pmiMirtanu of 
lysin ami ^Intaininic aciil is [Ktrliftilarly liiyili; iiml afcniilinjj 
(n Wililimow ami Salknwski. |airanitflfif ariil fimtaminaUiil 
with allminfii contains :l to 4 per cciiL nf jihusphoriis. Q’hc 
salts nf f.isfin arc'specially innKirtant; ami, <'lion;{li [ike all 
allanniiiniilH, it can fnnii comiHiiiiMn with aciils, anil is tlici’i‘lni'c 
vcailily sninhic in an excess nf aciil, its own aciil ^cliavactcr- 
istics ace preiloininant Acismliii}; Pi Lacipieuc anil Sackttr, 
(he eipiivalent moincular weieht nf casein in its compnnmis 
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witli ImvH is 1,133. ainl its Imwcity is 4 bi (i. Iln; fur hij:;Jii‘r 
iiii>li'<-u)ar wfi^libi iif 5000 Ui 0,000, foniiil liy Salkiiwski. 
HiiiniiiiirsU'ii, U'liiiiaiiu, Iloiiijit'l >wiil SiK'liliier, are laisMi 
|iiU'tly cm liyili-c>l\,siH and jcarlly iiii tlic iii\<'stij!;ati(m of acid 
Balts. ScK'IdiicT diir'iviitialcs Ik'Iwccii two wrics of salts, 
t'cinrmit tlins' In milk, cawin is j)iv.scnt. as mlrimii oiscaO': 
and, ats-cii'dinf; to (kairant. not as the- ncmti'al sidl, lint ns 
1-01(111111 dicasoatc cuiidiiiicsl with cakiiiim )ilio,siilmt<‘. This 
|ioinl. howoMT, is not yet ]ii-oj»-i-ly di-i-ichsl. Cali-inni caso- 
ati- may. /ice <c. jsissess tin- jieoiicrly of mainiainin/;' in solti- 
liciii 01 - snsjH'nsion tin- niiitral i-ali-inm |iliosjiiiati' also /ii-c-sent 
in till- milk or tin- milk mat (-oiitaiii a tiiii- donlile salt of 
(iiliiuni i-asi-ati- and eah-itim |iliospliati'. in i-itln-i- i-av, tin- 
i-ali-inm jiliosjiliati' is, tliinwn down wln-n i-asi-in is |iini|ii- 
tati'd aluiio niili tin- total milk I'at, tin- i-tiiitlsHleation of 
«lii(-li is tlii-i-i-foii-dill- to t-nli-iitm ivisi-ati- This aiiain is tln- 
i-casoii of till- oi-i-al ditlieiill,\ i‘\'|s'i-i<-ni-is1 in o1itaiiiin<; casein 
I'ris- li-oin 1‘at and cali-iiiiii |ihos|iliati- Whilst fi-i i-i-icsein is 
lii'i-ris-tlv insoliilile in w.itei-. tin- in-iiti-iil sudinm and am- 
nioniiiui silts are i-eadil,\ solulile. Kreii the arid .silts ol' 
u.iseiu are silithli- in wati-r. lait tin- soliitions are strontily 
o|iali‘sii'nt tailc-iiiiii caseate dissohes well, lint the snliitioii 
has a distinctly milk-white .i|i|H'niiince Nntnise and |ilas 
moil an- sixiiinii ras-ate. Amnioniiim eas-ate is knnwii as 
Kni-asein ", 

t'asein is |ii-is-i|iitati/.-d I'reui solitlions id tlii-Ki- silts, and 
t.hen.‘riiri- also trciiii milk, hy \ei-,v w-eak mineral ariilsor liy 
sti-iino acetic acid, and is ri-clisscilved when the iireripitnlin/f 
acid is in cMn-Ns. i’na!i|iiUtion of rasi-iit or its Malta cnstiea 
w-heii the soliiti-in is Baliinilcd with (iinimiin aalt, nia);ueHiiini 
siil|iliati‘ or sudiitm sul|ihati-. For the liiilk of the caariii 
the limits in the raai' of ammiinitim Ktilphale are 3'2 and 3-(i, 
thoiijcli a alifjlit rl(mciineHK is aln-ady olisei-ved when 1-2 is 
reachisl. In nllirr ni.S|i(iets casein licliavca in arid, nrtitral 
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or (ilkiiHiif solution liku tlii! othrr ftlbumimmls, i.c.is pro- 
riliiUitisI by suits of tbo heih'y nii’fnls, tmil OTtiiiii ciimplox 
or^iiic aci<ls, so-culbsl alkuloitl n'lij^ciitw, wbcn tlir arid is in 
rxisss. Tn addition, casoiii Is tliiim'u diAMi by most acid 
•aiiiliiio dyr-stulls anil a fuw coiiijilrx orf^aiiic acids, but only 
wl'.ci. tlic ifuctioii is decidedly acid. 

I’otas.'-iiiiii alum, in suitable conreiiti'litioii. will throw 
down I be casein in milk, without aHi'cliiio the other albu¬ 
minoids .]ire.seiit. With an excess of the salt, bowiAcr, the 
precipitate is redissolved. • Dllmr imjsivtant eom|Kmuds of 
casein are those foriiiisl when milk is ciui^latisl by reimet, 
ulierebt the casein is transformed into jiiirneaseiti. Like the 
uiialii'red casein, this substance is n-adily soluble in alkalies, 
tboii^b its calcium salt is insoluble; bemv, when a soluble 
eiileium salt is present in l.be liiptiil, insoluble calcium 
[laracaseate or clii'cse is formisl. The eoajfulation of milk 
prots'cds in two stamp's, iKetirrin" sil(s-es.siveiy, the actual 
rerinentati\e (Miiversiou of tin-casein by •the rennet ferment, 
and the visible cou^lation for wbicb alone the JftvS-nee of 
lime jv, iieo-ssiu'v i’araea.sein is not jiris-ipitatcd when the 
soluble caleium salts of the milk have been is'inoved ^ly 
oxalic acid Halliburton would coniine (be name ]iara- 
easein to (be eoaeiilated casein calling the soluble luseiii 
' easiMiioeeii 

In its other jiroperties jiaraeusein is identical with casein, 
but is thrown down mori' tsaidily than the latt<‘r by common 
salt, so tiuit it. can Is- iiiiule to isia^pilate, in a way, by means 
of lai'jfe i|tiantities oj^salt without any addition of lime. 

No tval coa^ilation la-curs when casidn is exposed to 
l«};li tem]s-rutures; and the solutions of its salts mtly be 
boilisl without sutferin^' auy alU'ititiuu. In the dry stati-, 
on the otlier baud, aceordiii;; to Laaiucttr and Sackur, it 
becomes ]iartly insoluble when wanned up to 9-1 -lOO" C.; 
whtavas, apconlin^ to tin* earlier rcjwrt by Hamniaraten, 
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tliis (loi'H iKit ciiMir iwliiw 120' to 130' C. Hullilmi'toii 
iiotifi'cl it (‘linii;^' wli'i'ii i-.-iNciii nuk|)i-iii1«<I in watoi' wan licatcci 
(o To (’ Wliat liii]ipi-iis to till' uiHcin wIk'ii milk is lioilisl 
still mnains unkinmn. 

I 

Accoi-iliiiji In liiclitcr, (usniii is ])|-i>ri|iitHtcil I'lvmi its sohl- 
tiiiiih liy soiliin.i i-l^londc nr mnniirsniiii sul|ilialr wll.liout 
cljiinyf. Miiii'i'al uciils in i-xrrss ])rc(.'ijiiliili' nasrin solutions 
riir solutions ol till'alkali anil ralciniii salts of rasrin do not 
(sianniali' on liratin;; A linin-rns- solntinn ol' rasrin is not 
(‘Oii;iidal)l<' liy rrnii’l, tliou};li it ois-oinrs so nlirn a rnirinni 
salt is addl'd r\rn llion^di in tlir nii'antiiiir tlir rriinrl lias 

1.. rrndrivd inartiM- liy lioilin;; 

Aftrr ]lanniiarsti*n had iii\rsllnatrd this arlion of rah 
ciniii salts on llir rnnllin^ of milk hy rriinrt. S l/K'Ni'iiliart 
d"monstratri| tlial a similar rtll'rt is jinsInriHl h\ tlir salts 
of litliinni. Iirrylliinii. m<|onrsiniii, siroiitiiim ami liariinii, as 
also hy (hr jirolo-salls of iisni, isihall, iiirkrl and manoaiirsr 
L'nrilird rasrin is a snow-whitr, |ii*rlrrlly ashirss |Mi\vdrr 
The lir'at (siiiihnstion of I rraiiiiiir of rasrin is 5 SoN ral. 
It stroii!;ly rrddriis hinr litiiins |ia|irr, lint is oiil\ soinhir 
to*tlir rxtriit of a trarr in watrr, thoii!rh sohihir in alkalirs 
and in watrr roiitaininj> ralriuni rarUaiatr. It also ilis. 
soixrs in a I jii'r is'iit. solution of vsliiiiii llnoridr, and in 
aniiiioniiiiii oxalati' or jHitassinm o\ala(r li'iaini soint'ion it 
is iircrijiitah'd hy aricK and hy is'iniPt In Ihr |irrsrnri‘ of 
salts (smlinm rhioridr, and rs|Hi'ially siHliiim arrttifr) Ihr 
))rrripitution hy arids is iiironi|ili'h'. Wlirii ]mri1iis| milk 
rasrin is Imilrd for tivr honi's with 3 j-urts of hydnx'hlorir 
arid (sjirrilir ^o'avity I'lilJ t\Tosin. Icuitn, Irnrinidr, ('U.NO, 
a littir asiHU'f'ir arid and olutaniir arid arr furmrd, 

in thr trratnirnt of rasrin for tlir prrjairation of watrr- 
jiiiKif roM'i'ini^ fjiainis, turnishrs, r|r.). and jiartirularly of 
tilastir nia.ssrs intriidisl as suhstitntrs foi rrllnloid, or for 

u 

othrr purposes, an ini]Kirtiint jairt is pliiyrd ht; snlistiuicrs 
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w)u(‘li, llmiw (liiivn tlir (‘iiM-in in an iiiHoluhlc roriii from 
solutions of any kiml. TIiAnoli tiTis may Is- itcjnc i)i‘tk'r by 
hnatin;; solutions or iiiix 1 uri.'S of *001(011 aloiijr with limit or 
niil 1 ( of liino, still In-at is not ii|i|ilicalil(' in all (‘as(‘s. Such 
lircdiiiilation can !«■ cHi'ctcil at ilic oi'ilinary tcnqs'raturc by 
livaiiii}' the casein solution or ini\t''iv wtih*me(.allir salts, 
csjs'cially those of l•ll|lper (eujtric sul|ihate;, or with (torlain 
organic su'Mancc-s, r.;/., alkaline solutions of shellac, the ailili- 
tioii of .which iinniisliatelt se|»ir.ites the water cimtaineil iti 
the mass A jailent lot the priHliictio" of insolnhle ctisciti 
was taken out in America li\ Dnnh.ini, acconline to whom 
l.')]iartsof iiora\ ami So of commercial I'asein atv ilissolvisl 
in 4 (HI jKirts of water the solution iN-ino then (realcil with 
15 ]Birts of hesanietht letie l••trtlmine, ami afterwanls evap- 
orateil. the ihieil pimluct Imoiio etposcil to wannth ami 
moisture In this iurm e.Lsein is a silitahle siilistitutie for 
itlliiimen. 

A far more important matti'r to tile ca 'in imiustry is 
the (Jernia'i patent !l!t,oO!l, 01 rather the aihlitiiHial patcut 
ti'erito, accorilino to which casein, alliutiioses ami the liijuiil 
^inversion proilucts of oliie ami ;ielatine aiv remletvil'iii- 
soliihle hy formal'Ichyile 'I'he insoltilile jiroilncts thus oli- 
laiiieil can ami ilo iimi technical application in the form of 
layejs or loatinos, as iletaileil Is'low. 

For certain |iur|NiHes in chromo-lithoerajihy it, is ni'cessary 
to proviile pajH'r with a ]ierfectly smooth, ahsorlK'iit ami yet 
resistant surface. This oliject. is now ais-oinplisheil hy csiatini' 
the jiajH-r with sizi^or (atseiii hariicneil with fnnnahlehyilc. a 
simple operation which has lietsimc of ^reat^ iiU]S)rtams' in 
^he laijs'i- imiustry os well as in ^iromo-iitho!>ra|ihy, 

Similar line, itisoliihle layers of casein can also is' ])is'|iareil 
witJiont a [laper laickin^. ami are then specially adapted for 
sti]iiMirtiti^ .sensitised emulsions in ]ihot(>j!p:aphy tphotoj^aphic 
iilmsh ln,this case they* snjM'rsedc the ladluluid hithcHo 
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uvc)!, Iii'injr Im' from its (>bimiiiiial>lc i|ua1itics.inflRiui»al)ility 
iiiid M) fortk 

Caitings of msfiii may iilso Ik- a]i])luMl to wall pajior, 
iiiijHxiviu}; itM tliirability iiiid iiidkin;; it waNluil)l(-. 

It is, liuwcvcr, iicitliiT cssfiilial nor drsindilc that this 
iiKilintr slioidd lt‘ iin]>lii'<l when thr |ia|H-r is iH.diin' inadr, 
hiiUT tin* foutimiily of tin* roalin^' would, in lhat caw*, suffi*r 
wliru the pajs*r was Iwii" rut and Imnjj. It is tliorrfon* 
j)n*ri*ralili* to ajiply tin- coatinff wlmn tin* isi]s*i* iv on Hit* 
walls; and i*x|M‘i'ii*ir.s* has shown that this can he doni* with 
rase and |i(*rft*t*.t surf(**iS. 

A solution of (■asrin and foriiialdrhyih* is also sitilahk* as 
a coatiiio for siixKith lirickworh. in all ras(*s whi*ri* a watt*r- 
jiroof iind washahh* coating is di'sh-rd. Thi* \urnish jaiiuts 
and Hiaiiii*l jiaints now used for this ]inr|iosi' an* niori* 
tronlilrsoun*. dt*ai*or and hiiM* tin* prat drawlaick of con- 
tiuniu^ to snn*li for a lono time. On tin* other hand, (*as(*in 
varnish is clii'a]), easily a]i]ilied, loses all smell in a few lioiu's, 
and also Ririns an excs'lleiit disinfis-tant. This is ci*rtainly a 
valnalih* jiroiierty fov hospitals, iHirraeks, duruiitorii*s, moms, 
etc? 

'Hr* insniulile c*'ini|sjnnd of casein and forinahlehydi* can 
also be obtaineil in lar;^* liloeks; and by means of a [latent 
jimcess. ownetl by tin* Veri*ini_!jti* Ctuuiiuiwanr(*ii Falwiki'u 
Harburjj-Wieii (formerly Meiner iV, iVithotter), it is prejiared 
in solid, homy ]ilati*s and bars, foriiiine a |H*rfeef .sulistitutf! 
for ivory, ebony, horn, tortoisesh(*ll, ts'lluloid, coral, (*tci 
The inventor hasjsiven the name “ [pilalifJi ” to this pnsluct. 

Tin* }iro]a*iti(*s of galnlith arc surJi as to unsure it a oreat 
futun*. It is imsloniuH and nuinilanimahle, thns {mssusaing, 
as already mentioned, a gi*eat advantage over ci*lluloid. It 
can Isi dyed, and the ennie article can la* bent, blocked and 
staui]icd while warm, and rf*tahis it« form jierfeetly when 
cooled. It doer, not attack metals, and is r«ne tjf the lioHt 
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insulalitij' nmterials known for (‘loctrieal imrposps. TIii'mp 
qualitii's art" siiflirieiil to siture foa^tl.ilith a Very (“xtensivo" 
a])hoiv of application, ci'rtifin to react favonnilily on the milk. 
indastry. 

Already this iiiakTial is usnl for niannfactnring a lar^e 
number of aiiiieles, hucIi us |)lnle.s, coiqlis,* ci^r-holdcrs, 
fitting, etc.; ami it is also jiossilile to .itilisi- oiilalith for 
aciwiqtlisldn}; new techiiicivl n-sults. 

When n solution of iwin is’lnatled with fonaaldehvde 
and pouii'd on loolass plah's it furnishes tniiLsjKU'eut tiliiis. 
insolithh- in watei'. Spilteler ami Knsehi" found that the ad¬ 
dition of forinaldehyile |o casein solntions oave, on sulisi-- 
ipienl pii-eijiitation. iinslnets th.it swelled n|) in wahw and 
had a fraetnn' like eartilaoe On the otlu'r hand, they dis- 
eotensl that this drawlmek (oidd Is’ is-nieilied hy li'eatinjt the 
easein with rorinnldi-h\<le after prccipiUition hy tuudsor lead 
acetate, jiiererahlx after the jni'cipitfite liivl been IVissl from 
water, !is far as |Kis.s!hle, by e\a|iuration or pis-SHiue, the 
hanleiiino with fonnaldehjsle lieiii}; then nmlerUken. 'Hie 
tieatineut }fi\es pOHluets with the jiinjK'rties of horn, lii 
flieir ]satent s|H‘eilieation the iiiM'iitors ;pVe a comjairatitc 
tiihle of the Isdaivumr of liutliilo horn and of ea,sein products 
pre|«ired in tarimis wats showin;; that while hiiffalo horn 
alisitrlis J5l to IN ja-r cent, of Witter, when stihniei'fjed in tluit 
liquiil for thirty-threi- days, thi' mov pnidiiet hanlinieil with 
forniahlehyile hikes up lli hj 23 per cent of water, ami then-- 
foif Isdiaves in ,i very sindlar manner. 

'I’he qt‘r<(wo/i is js'rfonmsl by pRSlipitatine 

tilt' milk with mafpmsinin sulphate (soliil ami in solution), 
the nitr(>};eu in the pj'eeipihite lM'in;> iletenuineil, iiM<l tho 
casein caleillatisl from the residt. The tiltniti' fi'om the 
casein ]irt>cipitate is dilnteil. ami the lactaihumeji tinxiwn 
ilow’ii with tannic aciil or phosplio-tiuiostic aciil. the nilntoen 
in this prcci|>itatc heino also ileteniiiiusl. 



I'lIA I’TKli V. 

('.\''l|IN I'MNIf.. 

Tiiiil (ill it Ims Idiii: Inrii kiuiAMi.tlul iii|ii1>ilirs uitli 

(■i‘i1iiiii MllMiillCi-"' t<i fiu'iii a:;;;liitiii.iiil nimiinmHlN wliii'li 
iiiiti'i* III’ Ii'S'- iiisiilulili' Mil <\|Hisnri’ In tin* iiii', iiikI 
tlMii];;1t it lias liiMMi stall'll that I'asi'in Ins Imi n i|i'ti'i-lri| in 
nil) iKiintiii;?- it is iii’M’i’llirli’ss mih witliiii tin' |i.is| riii1_\ tn 

til'ty vi'ai’s (inti.I mily witliiii a i"iti|ili'nl .li'i'.nli-s tint .iiiy 

I'Mi'iisixi' iisi' lias liiH’ii iii.iili’ m| it liii till- )iiii’|iii''r. That 
all aihliliiiii III' milk In liiiii'-w.ishi's nmalK mi’i'i’inrs ihrii- 
ihii'iihilitx has alsn Imn: In'i-ii kiinxMi. ami. in lint sni-h a 
iiti\liiri>'.’i* sliliili'il till' liist I’lisi'iii |iaiiil, lla' i'asi’in nl' ihr 
milk fnriiiinn with ihi’ laiistii' limi' a I'tiiiiiniunil W’hh’h is at 
this laisis III all sni h ]Kiiiits. 'I Im casi'iii is n iiih'i'i'il snlnhh', li 
ivsnli that ran Ih' jaiiiliii'i'il imt nii'irly with i|tiii'klinii', Init 
alsn with vai'iiais snlManis's liaxiin; an alkaliiir I’l'iii'tion. 
Till’ I'hii'f casi’in ]iaints wr shall liri’r I’niisiih'r an' llinsr .nirt 
tvilh in miiinii'i’ii' in tlir Ini-m nf jKistr ur lii|niil, rnnlaiiiinn 
ihr casi'in in a ilissnciati'il I'nnilitinn anil in sniiii’ ciisik 
ah’raily iiiixi’il with iithri' suh-taiii’i's nsnl in paint, surli an 
liiisi'i'il nil, hiiih’il nil, rrsins nr pi-tinli-nyi, in oi’ilrr In )ii’n- 
iliicc sjiiK'ial I'rti'i'ls. Othi'i's anivin nntl nf latr Ihrat' liinr 
Ih'Isiiik, till’ iiinst imixiii'tanl uf all —lU'r siipjiliril in Ihr fiirut 
nf piiwilrr liy Ihr makri'.s, ami rnntaiu rasrin uinl alkali in 
thr ilry statr. It is only wlirii till’s!' ](,iints ais’ nii.ici’il wnth 
walrr, tn niakr thrm fiuiil for n.s" that thr alkali is ilissolvisl 

ami in turn arts as a solvnit nf thr rfisrin. 

f:!S) 
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The KiKitiiif.'s iuniisliiMl by tlic .liffi-i-cnt kliiils of aisfin 
jiaiiil, ilrv uitlioilt fflota, all \al>-"-col<>iii* piiiiil^, ami ‘ 
tlicrcfori' l■\llillil. a |nn|icr>y wliiel] is ilillicull. Co im|Kiit to 
<iil jttiiiils witliout iio)»iii-iiio tlii‘ir iliiraliilitv I'mli-r t.lii' 
inllui‘iic«‘ of till* air, tin- jaiiiit, too, ai-((.iii'cs a cortaiu liriii- 
01 ‘ss, aixl iloi's not riili otf likr lioio-waslirs . It is fairly 
■ Inmlili- wlii-o i-NiMisi'il to till' air, lull tv.lii'o in .sitiiatioii'- 
wlii'i'i' it is contiiiiionsli i'\|kihi'iI io wi-t or lit'iity rains, 
I.I., on till' ni'iulii'i' siilc ol a ■linililinii, it sutlers more 
i|inekl,\ flian oil jiaints l)n tin- otliei liaml, all easi'in jsiints 
lia\e the ail\aiila;ie of ilryin^ i|niekh anil heine eas\ to 
work, vitlioni rei|uiriii;; any s|ieei.il ]ire]i,iration of the 
snrfaee to In' |iainteil. ilruii;; nithont "loss, on hriekwoik. 
|ilasier. wiKiil, i,in\,is, ete ami without sto|i|iin;i the jioivs 
of tiriekwiirk. ’rin-.e iiainls ,ie .soakeil in idIiI water in 
onler to swell n|i the .soliihle himlino ismstitneiirs salts .mil 
.similar ei.ni|Kiumls, so that llie_\ may ilissolie (siiii|ile|e|y 
when ililnti'il forlhei with w.iler, ami, also ]ierforni their 
ehemieal fuiielioiis In aililition to the himliiio cijiiktit.nent.s 
the jKiint |Hinilers of this kiml contain mineral matters 
ttli.ilk, "hina ch'_\, clay, caustic lime, etc formiii}; the hylk 
of the mass ami ^ivinj; coterin;; |iower, w hilst Isnly colonrs 
are al.sii |iresent to ]ii'oiluce the ilesii*eil shaile ol colour. 
These iiienicnts. which aiv ins-si'iil in merely mimile iiin- 
]iort.ion in the ea.e of hehl isilours, iiiltst he iierfeetly in- 
• lilfeis-nt to lime ami alkalies ('iin.sei|ucntl,\, a orcen, for 
instance com|K>nmhH| of l‘riissian hhte ami chrome yellow, 
cannot he nseil: ami. hesiiles, the iii^menls must he as ]mn' 
as {sMsihle 

'ilie meilia of these colil-wator (laints, ttml on ^rhinh 
their quality ami utility ehietly ?le]a'ml, are mostly alhnmin- 
oiil Kuhstanccs of vefjetahle or animal ori};in, ami ^mneriilly 
cnnsi.st of casein, dissolvcil liy iiieaiiK of alkalii>s ami afh-r- 
wariis miilcrcil iiisolnhlc hy the action of air on the itait of 
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paint, iis aln'ady Ktahtl. Exci'lleiit, (Mints iiiv also inodo of 
blood ntlmnim and sinvlar Kn]|stiin?i'K; .'uid In soinr cases, 
('Inc, mucila(!;i', dextrin, (;1utin, or standi, in adniixtiu'e with 
salts; insoluble eonqsninils Udnjj tlieivby rornied. , 

The (Kiints with i. Ist.sis of casein Ivive jirovisl to Is* IxMt, 
and have the most exteiLsive use. They aif iiiiule fimu 
coninieivial casein jKjwder, wliich nsidily dissolves in snitable 
(irojsii'tions of caustic lime, aininonia, or silts of same that 
easily liberate these 1iase.s. WIk'Ii bhssl or hlissl alliiimen is 
nsisl, the one nmst tiiNt Is' well dried and the other finely 
enmnd. in ordi'r that they may foi’m a eiaid biml with caus¬ 
tic lime. (line also must 1s' (psaind, and the mass in,iy 
1 h‘ Ireatisl iiith (Kitassinm bichromate, tannin, alum, etc., to 
make it insoinhie on ex|Misui'e to li;;ht. lihitin must In- 
alloivisl to rot, and then he dried. ;;i'onnd ,ini| niixisl with a 
ceitain (iropiirtion of alkali for use. 

In pre]»irine all ihe.se (Hiwdeissl |Kiinls, which are to Is- 
made up into a w'asl^i with cold la- hot water or milk of lime, 
the maip jsiint is to adjust the (irojiortions of casein staivh 
oluc. fjhitin and other albuminoids so as to (ii'operly lix tli« 
pi}(iueut and the mati-rial nsis] as liNidino, m- for shadin;rth.' 
colours. An insnllici'nit i|Uan(ity of the nieiliuni would lower 
the dur.ibilit.y of the |uint Is-low the limit e.x|H-cteil of it, 
and it would not. stand the action oi rain, sncpw, i-tc., hut 
wi))e oil'with tile hand, or hnisli ot). 

On the other hand, an excess of medium wouM make the 
IKiint .streaky au'l liahlo to crack ainl )s-cl oH. Now, as the 
haidin;' materials used nspiii-e very ditl'ei’ent i|uanti(ies of 
hindiii}: eonstiluents to tix them ]iro]>.'rly, tliis eiix-inuslance 
mnsi ]h‘ Isirni in mind. The sann- ajlplies to the Ixsly 
coloni-s, which l■elpI^re a larjnr or snuiller ipuintity of hind- 
ino iiiffrislienfs, aeconlino as they are a|S‘c,i(ically heavier or 
lioliter. Tliese pi(.rmcnt«t should Is- able 1 1 ivbiin their wilour 
when -used in mixt.uis-s eonlainiiij' (iinslic lime, alkalies, or 
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sulistanw's witli an iilkiilhu; reaction. Intimate mi.':tun' of 
tin*. va^iftCH inii^rethciitM ie an^im|>oi*t 4 'it {eatiireAn tlieee ^laiut* 
powil(t(K. The jtei'ceuta^* of iiiiiliam in tliose inixturen w 
relatively Hinall, ami yet it miiMt lie distrilmted in a jH>rfeetly 
nuiform manner throu$;lumt the niasf; othern-ise, if one 
portion of the jiaint eontaineil (.iki mneh, unO another too 
little the rueult wronhl !»' iioticeil in the lyu'veii ehanicter of 
the coat of paint. (Jarel’ul iniKin‘> is (.lierefore an essmitial 
feature. • 

To N-ciire this result^ the nieilium ami pi^'ineiit'i are 



placed in a .siftiiio mill like thi' Werner-Plleiileivr maeliine 
illusti-ateii in Fi;;. !1. This consists of a wiKiden hox or other 
ns-eptacle, ointaininit a spiral niller lirnsh filtino and werkine 
e\ac.tly in a senii-evlindrical sieve. Tli“ nialerials are fed in 
at the to]i, and are carried round hy the lirnsh, all soft lnni)is 
iHiin;; liroken up and |Ktssin<t thou;tli the sB-\e alon^i with 
the tine powder. On tin-other liand. all the hard Innips and 
waste matters are discli.srjred thmiioh an opeiiin;';(t the end 
of the maeliine. From I Ui .‘itl ewt per hour ran he sifted in 
this way, aee irdino to the size of the iiiaehine. 



(.VMvI.N. 


Wlicsi tile iii^fiitliiMils liu\i' Ih’ 1'11 int'i'flillv sifinl t)n‘y an* 
jmt tlilMUfrli a iiiix(‘i\)r \)]i' \Vi'i;iiit .ind Piil-itlci'rr I'liivci'- 
.'•a) ” iiilwr tyja- 10 ). .V.-. w iili tlicsc colil-xati'i-piiiifis, 

jHaviliT'. of (lirtrri'iit ili'iMlii''. lia\c to Iji- lui.vi'd tilt'd her, tin* 
liiacliiiir shiiuld 111'lili.'d with lwii-'>]ii*c‘d jti*ar- fast ajid slow. 

Till* last ... artsa'-a Mirtiirdisiiiti'f;™tiii". liri'akiii;'U|i Iiiiiijik 

and lai'i'i'^tramili's aiid tlirri'liy ■■11x111111^ a iiini'i* tliiii'iin”h ad- 
iiiixtiiir Ilf till* iiij;ri‘iliriil'- ('iiiisr(|iiriitl\, will) a iiiaeliiiic Ilf 
this kind ihi- [iri'liiiiiii.in ‘.i.'lini; iiiav MUiM'liiiir*' Ik' niiiittrd. 



I ti. 10 ■ I'll \n>ir 'luitsjiidl Mi'fl. 


Till' jiindiii'f iililaiin'd ill ilii'- iirni-is*. id liin- '•ifim;; and 
intiniati* iiiKin;; will sitisly all rniiiin-ini nts 

Limi:” (■iii,i)I a imi Oixsiin; WmiK. 

Till' fiillowin;; in^'i'iilii'iits aii' |ia‘'S"d lliinn^li a rnlour 
‘il’tiiit'dind niixlii}.'niatliiiii':-- 

JOII lt\ UtML'iit <if Iliseili, sul.ilili III nlUh. 

l(Ki litii<‘fidii iiiurhit’. 

'^10 .. .. Ilf < iiiiii:. 

I join i>\ , tif Uii.iv. 

' lo iNiH' hv .. <>1 •iltiviiuariiH {foi viiniiMtiilY 
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It is ?\ti’niii‘ly iiii])iirt«nt that (li-y should all M'ly 
finely jiiiw'leri-d. *Tln- (.instjc is olitained 

iis a line \vliit(* |»i\viler h_\» slakiiie lnni|iK of |ini-i‘ caleined 
inarhU' lime wil.h (ine-tliini their onn weieht cif water in 
a |K)reeliiin \essel. The water and lini^ ccaiihiiie in form 
calciuiu livdmte. with lihenitinn id' heat and a faint, alkaline 
smell The reKultine slaked lime aliniilil* li^' ke]it in tielitly 
eliiseil Ms-sels or prel'eraldt Used at oliis'. 

With leoaisl to making this |ire]fanition in ditl'ereiil eolouix 
it should he noted that the yd\in;; of the earthy jiiymelits or 
so railed lime-jiroor mlonis ma_\ lake plais' eitlii" when the 
|iaii>l is liein^ iiiiide or else just IkTois' use see instruetions 
lati'rs The rollowinj; pi;;meuts are last to lime Antimony 
jellow kirinni yellow, liarium while, nory hhiek, ehiniiie 
;;ieen. ehrome orange, isileoshar, jjreen earth eadmium 
yellow, rohall lilue. eoli,ilt oreen, Mais lirown A'aples 
yi-llow iH-hre, I’aris hlaek, satinohei, SeliWeinl'uit olfen, 
Teira di Siena, ultramiiriue, umher, Viynlyke hmwn, and 
/uie white If the |ii};menls an- added at tln^Aime ,d 
111,.mdaetlire, the wriylit of le\i”ateil ehalk must he nslneed 
I'f that of the ],i;;uieut Used. Kol' iiistaiiee 


('.ist'iii It III ivlkiib 


('•uislu* hull 

in , 


in 

(\ llTf ... 

in „ 


lliinix as iH'fiire. iit s,iuiiiriiii, ml 


When, hy nmkino a little of the mass np into paint, the 
inorislients ha\e heeii found t,o he ihon)Ui;idy nii.xed, the pow¬ 
der must he pimked^n lightly ^dosisl Isixes, lined with [laper. 
In this way the artiele will keeji indefinitely, in a dry place, 
without losinj; any of its proissrties. 

Alakinjr this jmwder up inhi Jiaint is a eompariitix ely easy 
mutter, thonjjh a eei'tain amount of cave is noivssary to en¬ 
sure oissl i-esults. The ojieratioii iniiy 1 h' iH-rformed in any 
xmel tha^ is clean and free fnim ^jniivse, in thu followintt 
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iiiiuuic-i'' 50 i«rl.s uf wattr »iv iuhli'd liy (IfjpmcK lo KM) 
])arts Ilf tlut ])()n'il(ir, with ainstan., Ktimn^', whiuli is mu- 
tinixsl until the muss is hoitiof>i'nisius lunl fits' fitiiii 
Illinois. Till' mass is (linn cnvi'iisl with a thin Inyer of walor 
anil left for ahont. tiiii'e-ipiariers of an hour, after wliieh it if 
ayaiii stint'll, luul iniiif ninl iiioit' wnter is aililuil until n work- 
alile ]Niint is olitiineil, nf alHiiil tlie stuini euiisist^'iicy as oil 
imint. When iiitenileil for eoariii;; rou};h surf.Kt's (he juiint 
shoiilil lie a little thinner,‘hut. may he tliieker when nseil hi 
ifjilaci' oil [Kiint for smooth surfaces. It .shonhl !«' usi'il 
without ilela.v, ns it is liahle to set haril in ,1 (ioiii]iaratiii)ly 
short time, Isssniiin;; unlit for use in nliont twelve lioni's. 

Ifeiiee it is not .nliisahle to iiiiike up any niott. of the 
jHkint than can he iisisl the saiin; ilay If. after tin- [laiul 
has ivinaineil some time in the \esse|. it skins mer, this 
skin must Is' renioieil. .Made up nlilte piini of this kind 
can lie aftenvanis eolonred hy loivin;; up the jiiumeiits 
with water to a [ki^i ami stiiriii!; this into the p,init until 
uniforn’'.e. inmr|«irated therewith. In this ease also it is 
desii'ahhi to tr.v a little of the jiaint Is'lnre nsinj; it on the 
work in h.iiid. • 

The application of the paint and the |ire|Miralion of the 
surface ais' the same as mentiomsi in the ehajiler on casein 
]:aintine, A solid and eli'an surface is essi'iitial to success. 
As the paint will adhere to any solid siirfaii', such as lime, 
jilaster of I’aris, or cement, plaster, hrick, ini.tal, stone la' 
wissi, as well as on eanv.is without any ]ire|Ktnitiion. all that 
is iieis'ssary is to clean the surfius' of dust and dirt to Is'oin 
panilino at oms'. The |»iint is laM.on with a clean, hut 
soincithat worti hriish. fii'c from "ri'iisi',' the paiiil workinjf 
helter than with a new bins'll. It is laid on fairly thick and 
spread hy wiirkiii;> the lu'iish alMiiit, this method ensiirinff 
a Isitter hold on (lie sniistratnm and j^iino a 111011' unifnim 
eoatiito free from spoUiness. In other ri'S|s'et« the o[X!ra- 
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tion is much thc^samt' as when oil jNuut is nscil; aiul the 
piiiiit itwlf is Rtimil in tli*‘ cii* at fiisiucift inti-rvals. 

'I'hf jKiiiit ili-ii-h xciy iitiickly, as sinnoth us i'iiaiiu‘l, ami 
in tlitrly-si\ to forly-i-ii'ht lioiii's can he washcil ami will 
stand the woathiM’. On amniiil of its flaslirily it etui la* 
\avnihhcd, |»uuteil or striicilliHl on. If amilird to a firm 
Hultstratum, it will m'itlmr cjnck nor 1 od‘, hut the-snrfacr 
must !«• lived fiiaii old eiiatiu<^ of lime-wash or distcnipur 
Isdoii- tly cjwein isiint is laid on.* In the c-ise of oil jiaint 
that is still inUu-t. this )avr.Mition is not necimiry. 

If it is ilesirisl to have a flossy laiint for imioor use, the 
paintol surface is sprayed over witJi a liqnid luixtlli’e of wax 
and turpentine, which i^ afterwanls jHilislusI 

Xotwithstamlino their )Kn>er of standing weather, eold- 
vrater jKiints .ire jsiroiis and do not priwent the ciivulatioii 
of air <)n account of their oihuI ({ualities, these lutiuts an> 
in frijijuent use Isith for outdoor use and for interior work, in 
• Iwellino-houses, faet-orhsi. hospitals, etc,^ as atso for coatinj^ 
woml, iiMii. cement, etc. 

I'ASElX 1‘Al.NT A.. 'PI -VS OLDEU METIIOO, 

'J'he curd of sonr milk is IhsIciI fur alsnit a i|uartA-r of ait 
hour in a well-eiiamclhsl or glazed ve-ssel and then trans- 
feiTcd to a sieve when- it is washisl with cohl, hanl water 
inil.il iR-rfectly fns- hum acidity, after which it is wriqijssl in 
a cloth and (ire.ssed until only a little moi.stnre is loft In 
this condition it is nii.xed with oue-fourth its wei<;lit of Immt 
lime, jireviously sli^tsl with a thiss'fold weight of water, 
the colonrnif; matUT, mi-xed or },Tsiuiid with^ oil or water, 
heinjr next aildisL The ivsnltiiij; paint may he applied to 
stone, irvjisum or zinc, hut if intended for use on woisj it 
should be lirst mixed with 10 [Mir cimt. of linseed oil. 
If too tliick, the ])aint uin la‘ lliinnwl down with oil or 
water. 
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^tuHilrii lifriiWK fm' Casein ,Paint. 


('asL‘in 

. 1U pails b\ weiKlit. 

Slakinl IniH* . ' . 

. 7 

„ 

S}iatii>li niiitf . 

. :!Hi) 


KcUth |K;;iiieiiL f 

•t 

s, 

Water 

UK) 


Another ]ir«)\eil n-ciis- is •— 

Sklili milk . 1 


j anil. 

Knslilv '•laki'ii lime 


. (> 1)/. 

hniM'eti (HI "f |> elt 


1 (1/.. 

S]Niin'ili wliire 


;t ' ii> 


Tin- iiiiulysiN til' .1 l•il'^‘lll ]iiiiiil fiir iduim' wnrk ^iivi' tlic 
fiillowiii^ pfrit>iil;V!^‘ cDiiiiKisiliciii Itry .Ihi |«‘r 

ci-iif.. wiiliM’, 4.S-J |ii‘r cciil , ;isli in 2!>T inr iviit , 

iiithiiji'ii IF.ViT per (I'lit . 4;iii inT<rut., Tlir niii- 

sisU'il Ilf 24'ti imits Ilf riiliinin (i\iilr. :i I ]iiirt.s nf Milicii tiinl 
|)iU'lN Ilf frrrir niLiilr. 'I’lir Nilicii w.is i|ri‘i\'i“l fi-iiiii tlir 
rai'lliy jiyiiii'iit iisi-i|, Tliis |»tint imii In' iMiilalril liy sliikiii}' 
:!0 piirts Ilf i|Ui(‘k-liiiir with 7(1 |mi1s nf water, nlliiwiiir jin' 
piiiiltiet to (-iHil ilowii anil llieii .stirriiie into it 20 parthnl 
wliitr enni olitainril frniii .separaleil milk. A .Miitalilr aiiiount 
of |iioiiient is aihleil Oi the niixlnre 

Cv.si.i.v Examei, I’mnt. 

Til ])ri‘]i,ire ciiHi'in eiiajiiel jiiiiiit. .snila ea.sein is intiuiately 
inixeil with enamel enlntirs -namely, jjlass IIiimss eoloureil 
with metallic iixiiles (like the pre[iarntiiin.s nseil in |Hireelnin 
paintin};l, the whole lK‘iii;j irtiuinil in e-jiter. The piiMluet 
lines not ilry with the ilnll Hiirfiiee iif the oiilinary casein 
]iaint.„ lint luts a ;;Ioks more ni‘nrly re.sismliline tluit of oil 
paint. 

(ktSEIX l'’\t,'AIIK I’AtXT. 

'litis i.!! a new ty[a‘ of ivaily-niaile ciaiuin |iaint, the chief 
|K!culuirity of which is that it must Is- jirolcctisl from contact 
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with oafloiiip aci i jpis Iwfoiv aiiii iimst tlifii'foii' !»* 
paekcil ill* tins. 'I'W’si' ibi'mIm eaii lio iiiaili- in a 

varii-tyiif ciilimi's, iiiiil in llic I'ni'Ui of a thick iMp, which ia 
ilihitM with walci- for use. They ati' pi’ciianal hy inliniatcly 
inivino 200 paiis h\ wciohi of c.iscin in a pnlvurUin;; 
niachinc witti K) ])aits t)y weioht of ]B)wJcroil ami sifo^l 
.slaked lime, the wdiole In'in;; stiri'ed lo a thick pap with 
some IhhIv colonr that has U-en nii\ed with wah-r l•’i'l;llly, 
Ihc pain|^ is jiiil ihioii^h a mill amt juicked in airlieht tins. 

Till- most suilahle pieimaits for this piiqiose are. 

Ft>r H /!(/<' —/.Itv* \\liil<. Ill hop nil', lil.ini ti\<. Im'.m v ^)l.l). 

Vt/lttii'. -Oi liif liiiliaii \i Ilow, Ncihti • \<‘l|ow. 

\ti\ hiivwii i.ivfli pll nil III. 
iUtui ^ tvoi\ iilit'k,\iii> lil.h k. laiiiphl.h k 
. lii'tf, -K<hI li'ui («i|« iiili.ji indi.iii ini. ird 

’ , Hhh\ ... liiih'. Mlllilt 

„ loi'n ■ I iii'i'Ti > .mil. « ji***'!!, ‘ Ithimi m\i*1« ^•.ii'nn. fti. 


('ill Il-W \Ti;i! I’tl.NT l\ I’liwnll! |•'ol!tl. 

In tiiakine; this class of paint the pro|»i!'tion'v.’unst he 
selected in .snch a ni.inner that the mi\tin'i‘ shall (sintain 
IS# part.s of dr\ casi-in to e\ery 2' jiarts of dry slakcil limejor 
caUKtic siHhi or poUish). I’.sefnl results can he ohtainod fisnn 
the I'ollowine reci|)i-s- — 

}5 poll's !•> nf <H' 4 'UI 

Jll ol powili'ri'il sluki’tl 

IfiO „ ol kaolin 
SkN) til < ii/ilk 

.0 (hi ‘JO „ Ilf pit{iii«‘iil, A> < oi'diii!! to the i oloiir dotsiKHl. 

Kor u MtoihM’oi^un'it lollowiuo ])rii)H>rt.ion'4 arc 

MK) of liliiHO ihunt in.i'ss. 

\i „ of 01 diifk oidin'. 

J nfchiomo M'lIoW. 

H 1. ot ( a'sscl hrowu , 

or Aliy oi' ili(‘ pi^rnicnts iiu'iilioiusl Inflow, tio^othor or ^c|)ar* 
ately 
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of cnlcothat 
. of vine l)iaelc. 

'J „ III gra|ihiic 

I „ of I hromo greoii ilniicproof). 

4 „ of sr.om» gn*uu. 

'2 of Dltiuiiiannr. 

Caseix-Lime iViiJirns. 

Cast-ill is III) hnpiirtaiit niati-i-ial I'lir tt-iiiiH-rii ]iaiiititi^. amt 
llu- usi- Ilf casi-iii-liiiii- (ulnurs fur in-iliiiai'V ]Kiiiiiiii}; 1ms Im-cii 
loiii; kiiiiwii. Ill i-riisi-nurtiis- of lilt- liiiili jirici- of liiiHW-il oil, 
casein-liiiii- coloin-s arc Is-in;; niiicU iiion- frciu-i-ally iiHi-il, anil 
^ix)at )iaiuK liavc Imh-ii taken in ini|iro\injr tliis material to til 
it for use as a siilistitiile for ordinarj' oil colours. Jf this 
olijccl has not yet hci.'ii i|iiite ohiaineil. none the le,ss.cissein- 
limc coloiu> are now well esiahlisheil.anil -iri- ln-iiiy iiinch more 
frei|iicully used as hetter mctlnsls of aii]iliciitioii are discinci-cil. 
Jl is MTV im]»irta)it in dealing; with a.iV kind ol isiint, to 
k)io\v exactly how It. ahottid In- apjilied When cascin-Iiine 
colours A“l.ii- fii-st jiut u]sin the market iiinch disa]i|Kiintinent 
was caused hy unsuitahle nicthiMla of apjilicatioii, which tendisl 
tLosi-t a stroll}; ]irejudice aifainst theni. 

These wlonrs ciiiiiiot Is- ivconunendeil for every ptir]»»se, 
and certainly nut a sulistitute for oil colours in e\ei-y ca.se. 
However, if |iie)iared fi-om suitable raw materials and aj>|ilieil 
in a proper manner, they are jierfectly satisfactory fia- cei-tain 
classes of work. Thi- successful use of these wilours dep-nds 
njvm the formation of casein-lime lake pnsluced hy the two 
(Sim|K>iieuts, casi-in and slake lime, in tie- jircseiici- of water. 
The casein-lime lake hinds the other ^nisliums to)>ether. Jt is, 
of course necessary to choose materials which are not easily 
aftccted by physical influences, anil esp-eially hy atmoapheric 
condition'.. 

Tem|iera colour lamtaiiisabout 85p-r (a-uk of liiii-st jircjiarisl 
chalk and alsiut 10 |icr cent, of cabi-iu and 5 ncr cent, of 
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liyJwixMi' of calciniu. (^lapin iwd for tciii]x>rit rolourfi^dionM^ 
alwiiyn Ix'^tf tlic liiiost iiualityaiiiiit' wliiW ami the finoat |«ow<li*r, 
ami (|aitc fiin- from any HUKpicion »f lll•(•olll|lositioll. Inferior 
lirantla soinotinms roiitain (■lu‘nnc!il (‘oni|Kinni|a ])roilu(‘<-il liy 
ov<a’-ilryin}r Hu; ciixcin. ’nii-w arc not tit lor l>i‘ni)M'r:i cidonrN, 
notwithHUmlino tlioir low ju'itr Tin y do noli poascsa siilKcient 
liinilin^ jiowor. and very ofl^-n tlir d aioiniiositioii of tin- inatti-r 
to ivHisca hl.rl|is of yi'llowiali colour on the luinlial 
surface. , TIu'ncH ulistanccs also honictiincs contain aolnlilc Malta 
wliicli arc more or leas disafiUcd hy rain, and tins is often tin* 
cause of lull colours in taitside work. 

Tile ]iro|H'rticM of hydinxide of ealcinin usisi for ti'mixoii 
isiloiir,s an- also ini|iortant. It sliould always !»• in tlic fiaii) 
of very line Juiwdee, and, if iKissilile, lie fnsslily made; in no 
ease ran it lie kept instock for any (siiusiiiemlile la-riial of tiine, 
as it takes u|i railKmie acid from the air. Tlie liydro.\ide of 
calciutn, therefore, should he pii*pareil on the s)kiI Freshly 
liurned white lime entirely Ins' fnmiinAi.il ^uisailile, should 
1 m' tn-alx'd with e.viictly ihe ipiantity of water whifii it will 
t.,ke up, an eseeas of water must he avoiilcd, and ifreat care 
iiTiist Ik' taken to jireM'iit the forin.it.ion of lum{iH. the Itne 
juiwder thus olitainisl should he uiaehiiie-.siftisl and t.hen stonsi 
in air-ti^ht drums or casks. The lime should nut he .slake*} 
with wat'cr in theo|H'n air, hut the ojicration should la- cairied 
*iut in ilnniis, a very tine powdei- hydnixitle of riileium ia thus 
olitaimsl, and it cun lie ]nts.sisl on to the siftiiio machines in 
I'ncloatsl trucks 

it is highly iin|xy'tant that the chalk for e.isein-liuic colours 
shonhi 1 m‘ la-rfectly ilr,v: if it containa any trace of water this 
canaca luiiiiia in the pniduct, owiii^ to the im]M'rfect forflmtioii 
of cascin-limc lakes, and these lumps are not hnikeii up when 
the (xilonr is mixed with water. On aeeomit of the price, a 
(;uod natural duilk must la* chosen, ami the cuveriuf' jaiwer 
innst las t|}urou;'hly testisl. Sometimes the natural prodnet. 



Hitluiui^li sullii-ii'iitly wliiti', is nf a crystiilliiu' strucMw, wliich 
C'iiUKcs ]H>i.r coxiTiiit, |xi\V(‘r 'lliis finilil In- riitniMlivil hy 
tile iiiixtiin-willi ii ccrtiiii iiiiiiiuul of iirliKt-iikllx |)]i>(!i|iitiati '<1 
CiU'liiiiuik' oi' I'lili'iuin. Ariitiriiil t'litilk is (|uiU' )uiior|i 1 'iius, 
iiiiil tlii-n'riiiv liiih n Is'ttiT Iiiiiiliii^ uiiil ruM'i'iiij' )hi\vi'|‘ tliaii 
the iiiitumi proilm-l tlis jiriiv iif li'iii|H'ra ciiloui's ppriiiils its 
use ill l■lll'lilill i|U.iiititifs Siiiih'liiiii’s the sii|H'riiir kiiuls uF 
cliiiia clay iii'e iiiiM'iI willi cliiilk ami iimiI rur iMsiiiii-liiiie 
i'lilimi’s. All excess (if ehiiui elay must nut he iiseil ,ir a fpiml 
iirlicle is til Is- inislticed . the itse-nf eliiiia clay, it is Is-lieveil, 

cinsus til.Inin- til crack imne reailily iiiuler (he iiitliieiiee of 

iitiuits)ihere. The |iiire white easeiii-hiiie (nhiiir nan only he 
nhtaiiieil hy iisiii}; chalk .ilmie A xellowish lint is someliines 
caused liy till-)ireseneimr iiiinntei|uant.itiesti|' inm in the chalk 
or hydixixidi- of lime. This can In- renaslieil liy means of 
ultramarine. If uther shades ari- rei|iiircil, the cJialk is mixed 
with certain i|iiaiititiea of isirth mloiii'. fast t<i lime Heavy 
jiijpneiits such as white h-ad. and. of coni-se, all iiiements which 
are nof'’iast to lime, must he avoided, (loixl earth colours, 
.such as ochiT (iron o.xide), are most suitahle. and can Ik- itsed 
iiv a hioh iiem-iitajje, :t(l [s-r cent, or iiiore 

Tlie |)ii;mcnts must, of roiir.se, Ik- mixed in a is-rfectly dry 
state. If the, caseiii-linie isilotir is ns|uired for ink-rior work, 
pigments only can Ik- employiHl. Sons times Ikii-iu-k- acid and 
other anti.sept.ics an- eoinhiiietl with the colour for .saiiitiu-y 
purposes, I per ci-iit. iK-iiig the usual ]iro}K)rtion. It has Is-eii 
found la-st to uiix (he ca-K-in with the lime and the |iijrnient 
ciiluurstirst.and thciitoiuldthohydn>\id(-,of lime. This method 
rctiuxls the action of the two \ehicleS. Tim colours wlieii ready 
are .siorisl and desjmtclmd in waterpnaif n!cii]ita(-liis to ])n-veiit 
any 11111111111; itf the lime and casoiii. (tasein-hme colours do 
nut hold well on wish! or metal. the emit very soon shows a 
tendency to Iss-ome detacln-jl from the oniuiid, as inm and 
wo(s\ an- mon- readily inllueticed hy ti-m|a:ratun-; on tlic other 
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(mnil, i-dioufs uif v>‘i'y suiliiMc I'lii' stoiiu Hiirf.-urs and, 

(■siHvdally I'or frcislily ci'mciit walls Tlw sui'faot" to 

la' iNUiiUsI and the luiiiitiiiir niateriul'l>ein<> of the same cheniiral 
liatuiii, the ii'snlt of the cohesiuii is \ei'y 

Casoin-liiiie (s)hilii's(;anu<il Is' I'ls-niiiiiieuded for |)aiid'iiidover 
snrfiiws already wivei-eil with old lime or lil {stint. Tliorou^jh 
examination of the sni'l'iKs' to Is' {tui.'.ed should he made helont 
Citsein-lime colours ari' ll|•(>liefl. The (sdour should first Is' 
niixtHI wkh a little water ahoiit hnlf of (he weight of Uie dr^ 
eoloiir, the |inl|i thus oht.'trnis| should he allowed to staisl for 
a >|uarter or lialf an hour, and then alsiut Iwentv or t wenty-fire 
|Sirt« nioiv of water should he aildeil and stirred in. The 
|siintiiio niati'rial is then le.olyfor use. If a jflossy cisit is 
ilesired, only ahout' (en {sirts 'f water aix' used in the second 
a[i|)licittio'.i the ready-niadi' |ail]i is then thick and inon- like 
an oil eoloni' in .ui]iearanis' If well maile from stiitahle 
mati'rials .ind earcfnlly a{)|pliisl. eiLseiii-lime colours };ivc ex- 
tS'llelit results .ind are fiaind lu he thoRinelny satisfactoi'y. 
'I'he success of the casein-lime colour dejs'iids on the suitithle 
ai^ilicalion an>l rests u|Hin a thoi'ou};h knowhslfje of the 
chanwter ol the jiaiiit in i|nestion and its relations with tlie 
.stirlace to he jiainted. 

KlSrotlV's UkcICK I'oU C.ASKIX r.llN'C .\NJ> VAIiNISlI. 

I’rofessor llodets Kistory. ol .Moscow, ifcommends for 
casein tarnish a niixtnre of :t-2 {sirts of sifted curd and 32 
of walur, stiri-eil to};ether at. (id K,, the («{> Is'injt tdivcd 
Ihrouj'h a metal siifte in order to secure more intimate ad- 
mi.xtnre and si''Nlivision of the jsirticlus. Meanwhile, souin 
freshly hnriied lime is Gradually,slakisl with watnr tif the 
aliuvc-nained tcm{H>i'atuiv, so as to cnimhle down to a tine 
(siwder. Of this {Siwder jiart is mixed with 3.J'{sirts of 
water, triturated and then filtered thmujrh hk>ttiu<;-|ia{x'r 
The two iiij^reilients are tinally mixed tu{;uther by atin'in;'. 
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wliiclt is cinitiiiunl until tlii' lusss, originally somrwlmt still', 
luiH attiiiiK'il workalilv coiisistuiity. 


PruE t'ASKiN Paints win Walus, eto. 
1. Jilaek. i. Vi'lhni'. 

d(i mrttt b\ woiglii uf, (‘AMsii \arnisli. parts i‘as(Mii \amish. 


13 ,, 1)> wi'tglit of Iftiupblai'l 

:l. Chalk While. 

f)0 fasrin vartiisli. 

H‘i .. I lialk 

.•). IM. 

M) parts iiisiMii Miriiisli. 
hi vriniihdii. 

7. nine 

60 (Hkrts cu'ii'in \ariii'li 
s .. Ik'llllt lilui* 

4 .. wliilc li'uil 


10 ,, 

4. Fnu' Whiie 

fiO (Nirls coscui voniisli 
tfi ^']||!(‘Ii'iul 

(i /|V(/. 

*i0 {MirLs fiiMMii vtimisii 
iiO .. i'lilcDllmr. 

8. dm M. 

'iO ]>arls I’aM'iii sariiisit 
II . \\hir.f Icatl 

J1 „ rlii'jiui au'i'ii 

!l Of/fiv 


'lOluirt'' niscni \iinii>)i 
la „ ofbrt* 

Casein Paints fok Wihiiiwouk and Ikon 


. 1. BI(K-k. 

50 parta caspiu vaiinsli. 

Ui black, grouud in »il 

3. While 

ISO parih cascoi vamihli 

„ rlialk, gruttud iii uil. 

5. HeiL 

5»}mrth casern \aniisli 
50 M vcrmilinii, gruuuOl in oil 
m*— 

10(1 |Nirts casein varnish. 

.V) co'.coHiar, gmund iii oil 

7. Gree^i. 

50 parts casein varuifih 
50 •„ ciironic greoii, ground in 
oU 


2. Yelloir. 

60 ]iaj1is i‘ascni vamisli 
25 ,. iihrurrie udloa, gniimd in 
oil. 

4. White Leitii. 

50 ]«nh I uoiii varnish. 

50 „ white load, ground in nil 

t>. HI tie. 

50 jnrts casein varnish. 

UJ fAcrlm blue, ground in uii. 


8. Ochre. 

110 parts canoin varoish. 

.50 ., ochre, ground tu oil. 
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CaHe&i paiiitM, ilryiiii; without {{I'ish, are Uiertifore s^tahlo 
for paititiii;; houKe froiita, ii|)ii uni’ other metal work, and' 
alao for cau\HH. 'Ilieir niimt advayta^^ioiis apjilication is for 
the purpoae tiiMl named, sinee they can then he ]ire|ian.Ml in 
lai^‘ i|nantity, used nji at onee, and will dry in a few hours. 
They entiT into eondiiiuition with th - underlyinjj jilastnr and 
are theii-hy h-ndered nimi' iluralde. 

Tile jsiintK |ire|iiired as .iIhjvi' are thinned down to a 
worhahli; coiihisteney with fm’lher ipiiintities of casein var¬ 
nish, and ills' then laid oiisis e\enly as jKissihle. in the same 
way as oil jviint. The til'll eoiitiiii> will dry in aliout an hour, 
and a semnd (sialin^ e.in he a|i|ilied a few hours later. 'Hiis 
prois-rty of ilrvinj; i|iiiekly i^ a o|s>at jsiiiit of siijn-riority over 
oil paint, since Civsein jiaints ,'an, therefois-. Is- used durinj; 
unfavimnihle weather and seasons witliout any fear of the 
isiint washino away or js'iilinj; otf. Those |»iints ais’ also 
inodonius, when',is the smell of varnish and tur|H lianipi 
ahoiit oil |uiint fora longtime 

Kor woodwork the ]i.iinl is pi-eiiared in the .>.'iiiit way, 
l..it three or four (ssitin^rs aix‘ iieees.sary to eoier the wisid 
|>!s)]H'rly It ean then lie ^iiuihhI and variiishud, just aseiii 
the rase of oil paint. 

Ironwork must Is- coated with casein oil (stint, as the 
onlinary casein (mint mHII not stick to tin- metal. The iniii 
should Im! free,! irom rust and the (stint ap(ilied ns a thin 
tsKttiii};. tlwin;; to the ra(>id dryin<' of the (mint it is loss 
suhject to iiijurious inlluenees, hut should !«■ [U-oteeted from 
these as much as ^sissihle to (imvcut the (mint W!tNhin}> or 
(leelini; otf and thus defeatinj; the ohject of the o(s‘ration. 

('.tsKi.N DisTKwT’Kit Taints 

Thei'e hits of late yeitrs Imeu a fairly considerahle develo{i- 
ment in the use of disteinju'r paints, which are sent out hy 
many nial^ej's under a variety of fancy (U' 0 ()rietnry names 
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in thi‘ ritnii (if jKiwders nr |ws)ic, wliicli imly rciinirc tliinnin}; 
out with water tn make >tln-m KMitaf>li‘ foi’ use, aiu; many of 
these are rhariirt<'risei| by the to that they will stand a 
reasuimble auinnnt of washiiii; or mlibino. I )istenii»T jiaint- 
in^, or the use of \arions jii^'inents iui.\e<l with wab-r, liaa 
Ion;; Isfii known: lail agijilied in this sinijile wny.tlie |ii};m(‘utK 
were louse and I'lililusl oH’ Iriilly, and to lix ttiem on tho 
surface it has lonj; lu'en eusloniary to add sizi> or <;lue. Hut 
the duveiojiniunt in the dairy induslry, and tie' desii-” to 
utilise all the ronstitui'iits of milk, has led to the produetiou 
of casein in fair i|nantil.i(‘s. and it^ employment as a tixini; 
aoi>nt to distem|N-r |iaints. 

tlasein lie|oii}p( to till' oiMup of animal albumens, eum|K)unds 
of earlsm, hydro;p-n, o\y">'n, nitrofpsi and .sulphur, of all of 
which it may he said tliat eom)«irative!j little is known of 
their exact eheniieal composition. Tin re are a numla'r of 
these Isidies known ditli-rino from one another in their 
general properties. '.Vhite id'i'gg, gidatine (the basis of glue), 
blood all^nmeti, rasidn of milk, are examples: they have been 
the olijeet of nineh investigation .it the li.unls of chemists, 
altiiough very little that is alisolutely certain is known of 
tiieni. In milk there exists, first, the fat which forms the 
basis of butL<‘r, then a small ipiantity of sugar, and. in solution, 
a nitrogenous Issly to vvhieh the name of rasoin is given. This 
body may liu jirccipitateil out by the addition of a little acid 
or by some mi'tailie salt When the ]ireeipitation is carried 
out by means of reiinot, on ordinary milk all the casein and 
fat aix‘ thrown out togother, and the pn^lncl pressod forms 
the fcsslstutV, cheese If howi-ver, liy the usi‘ of se)«irat.ing 
inacliiAiv. the fat is first extraetud as butter, then on precipita¬ 
tion almost ]iure casein is thrown out. It may is- notisl licrc 
that the action of n-nnet is sumewhat ilitii-n-nt to tliat of 
acids, inasmuch as the former does not (simpluudy throw 
down tile casein but leaves .some amount in solutton. it is 
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tliimjrlit (Imf. iJic crtm'in iIim-n iiol cvi.'i* hn wicli in tin* miUc. Imt 
in till' torn, iif f!.tsi>ino;,r('M WJn'ii tin ri-niiiMil ii'iinnt is inlilcil 
thin is split n]) intn ciiscin nnil iilinii^i'ii, llir rnriiinr is Ihinwii 
out lit ennls, thn liitti'i' ri'iniiiiis in snlntinn. WliiMi iii'iil is nsi'il, 
.ill the «isi‘inii}^Mi is ciiiiM.i-ii.ii intn l•.•l^(•ill 'I’lir i-asrin of 
cuiuiiifix'i' is olitiiiiii-il I'lMiii stpii'iiii'il milk liy pivciiiitotinn 
with aciil. At pivsi-iit (hr 1. i|k cnti.cs iVoin AiiiiTicu, 
some I'iDiii .Seiiuiliiiiivi'ui cnnntries. Ijttlf, if uny is niiiih- in 
this (ionu|ry, hi'ransi- (hi'ii- is sn {fiTiil a lii'iiiiinil Inr milk as a 
foo'l pnshjrl, that thi'm is Iktln, if any, surplus li-ft for ca-sein 
luanufiietnn' A\ liilr hul litth* is knnwn asinthi' caseins finni 
laiiims aniinal milks, yet it is ipiite eviilent the_\ vary a little 
in ilejrris-, althnueh closely reseinlilini; one another in 11111113’ 
pTOja-rties (lasi’in conies into coiumeree ils ,1 \ elloivish-tintisl 
emmlilv powiler. ll islicretlial it has an ailvaiitaj'e o\er;;lue, 
lor the lattiT is not olitainahle as a ]Ki\viler, anil it is this ilif- 
feiS’iKS’that eiialiles ilrv piwiler ilisti-nip.’i's to or maile anil 
solil. when e.isein loriiis a hinilei. It is imieli 1 iim’ sohililc in 
water than e|ne alkalies like sisla. eaiistie sola, ...nl lime 
I'll 'ilitate the sointioii. ami .so ilrv slakeil lime is one of the 
(sfnstit.nents of ilist>eni|H’r. I In eNposni-i' to Vhe air this lime 
is ismiei’t.e.J into e.irl a male, anil the casein se]iarali’s out ami 
exurta a hinilini; effeet on the pigment. I.lasein alone ilia-s 
not jiruiliue II ri'lialile washahle ili.stemper,althouj;h it helps; 
then) is neeileil the jireseiiee of a little liiiseeil oil, whieh. 
when nsisl in the ]aiint.. oxidises and liiiids the jiieiiient 
tiriul3'. When dry. easein will keep for a lone time, hilt wlien 
moist, like all otlier^nitrooenons laidies, it iniiler;^‘s putrefiie- 
tivu decomposition, and tupn-ient tliis there 111113' he adihsl 
prcservatiies siicli as earholie acid, thviuol. salK'3'lic aeid. zinc 
snijihate, or zinc chloride. 

(’.ISKIN-SlLtll.lTE I’-IINTS. 

Claacin-silieiiie jaiiiit is a fermented eump’iuud of (-asein 
with potaosium or sodium silicate t “ water-^'lass'\l, the 



CAKRIN. 


CHscin .lieiiij; (lisHoIvcd in cAUHtic M<Hln or potaKli ami stirruii 
up vrith the alkali Hilicat;(‘ an<l ,ii su'lGciunt i|uaiitil^ of liiato- 
macctjUN cartli until tin* ^‘snltin^ ;;roy-liruwn masK is |H!r- 
I'octly hoinoj^'iiuons. Tlic jiainl ran Ih- slmdisl l)y~ tlir 
aililition of liinr-i)roof colours up to HI jirr cent ll forniH 
a nsrf\il iniliKir and outdoor coiitin;; for sionr. lirirk and 
liTsli dry plaster'diinr or crmriit), and it can also la- very 
adcantaffcously used in vit\ damp inoius. t’liraji tirrpriKjf 
liainta for wiml, can\us. etc , can lie easily made Jiy ’iiix- 
ino these silicate paints with adicslos or other tirepna.f 
material. 

The adilition of casein to water-;;lass cauws eradnal 
silieation, so that, uidike onlinary silicate |)aints, the isatt- 
iii;r is not (smipletely hard in a few hoinN, hut only at the 
I'lid of two to thris' da\s. This cireiinistance is ow'ino to 
the formation of .1 roni|Hiiind iH-lween the easidn and the 
alkali of the uater-^lass ll tin- paini is desired to jiossess 
oreater elasticity itds advislhle to add a .small i|Uantity of 
saiKinitink water-ola-ss aloii;; with the ordinary .silicate solu¬ 
tion ; and .t higher };lo.s.s may he ohtained hy means of a 
sokltion of shellae and water-;r|ass. " 

Thoui'h siliisite paints oll'er many advantages otcr oil 
)iaints they hate failed to make mueh headway tiji to the 
pres>-ut, owin;; to the diHicnltii.s eneouiiten>d in their pre 
jiaration and tw .Vmon;; these diftieiillies are tlio low raiijpi 
of colours attaiiiahle and inahilily to stainl the weather. In 
fiuit, only the followin;; pi"ments hate lieeii fomiil suitiihle 
for use in siliivite paints;— 

For lilur -L arhiimiiiu'ttu<l sinait. 

.. IVVxff.—itaniim rkiMiimtu. iiraiiiuiii mxkIo aixi 
b(iiM‘(iliick*Aii(l KrupliiK* 

,, (itrru —i iiroiiie iiltramanm' and cubalt 

t, ll'ti mlw. 

„ red. 

„ f}r^trn,—V-o\vA\xM, liiirtiti nioiiiia, hrowu uianganoM* ovido: tihd'iC dn nob 
ctirdlr t>lu> iilii*at>o. 
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Ftir {rliitc, zinc white, white l<wi and ijarium sulphate 
can only U; uhciI in amah quyulitiua and niUHt ix) iiiixtHl with 
the ailicate just lad'ori- uw. ' ^ 

nsi‘<l for nid, ehiMuie ii'il and I'cd lead idt4T the silicate 
less rapiilly, hut still tr») i|niekly to iMTiiiit of their use to 
luon- than a limited extent. 

On the other hand, an adnii’ciriv of eisein with silicate 
)mint retards the hardeniiie of ei-rlain pijinients, I’sjs'eially 
white lejpl. 'I’he mixture iv easil\ prejiansl hy tritumtiiij; 
fresh curd with a little soiliuni siliciite (density, 33" 11.) to a 
uniform mass and ihen sliri'ino in l.lie reniaiiider of the 
silica t,i‘ 


■Milk I’aixts. 


Fi}>nienls are mixed W’ith milk and water to workable 
ismsisteiiey, and then a]i]>lied to a surface previously coated 
with silicaU' paint. When the milk jsiint is dry. it is top|)ud 
with silir,ate piint hy spniyiii};. 


1. m,te. 

1 part' Riilk 
f „ wntor 

10 /incuhiiic" 

3 Liijlit Ifm-ii. 

2 part8 luilk. 

T) water. 

10 „ tfinc white. 

'> „ groon punli 

.5. ifrewi'U. 

2 porU milk, 
fi „ water. 

10 „ limber 

7. lilite. 

2 part<« milk. 
fi «, water. 

10 „ iiltmmaniip. 


2. (hfif, 

't {Hirtsu milk. 

7 M walei.* 

10 riue wliite 
4 iMtrt iainpblaok 

■t. IVf/oie. 

1 parts milk. 

F) water 

10 oehie 

li. lii'ii-IIntlVIl. 
*2 iHirlii milk. 

F) „ water. % 

buiutumuiia 

S. BUirk. 

2 pailrh milk. 

„ water. 

10 ivory blaek. 




5ft 


<'AST?IN. 


9. Hhd, 

3 {«rts milk. 

5 M 

Jf> M vennilion. 


or— 

i ]w9iK milk. 

fi „ wator. 

13 „ <*<))(‘oniar. 


No piirtienliir ili'ficultv iittariios lii tlio componndin}; of 
pij^x'tils for rawiii-Kiliaiti' jiaiid, 1ml, cun’ .sliimlil In- cxorciscMl 
not to Ijikc pit'uictitH'tliiil liiirilcii riipiilly. 

('ASKIN-SlLlfATE PaINT KKOirES 


I. «/«-■. 

!i i^rrs oa%‘iii>silit>nti' \i'hi( li* 
‘4 ultnininritii* 

:i. lilKck 

Vt riisriti siliiftU 

M i)iiii«' {VI iMvrv l>ln"k 

ft }vaits i*fiM>iii-silicaii* 

4 {‘Oli’otllAI. 

7. Whih 

5 parft casem-sili('ut( «• 

fi .. /iii* whiu 


’2 Vi’lhur. * 

;> wiart'^ f As<>ni-sili(M(r> 
ft oi’hu’ 

i. Ifreea 

't }wrts I'HM in silirni{' 

II .. »hiniiM* 

(i. 

'V (.L«l>ll'--lh<'Kl<’ 

\ ItriKMi tixiik 

iirtii 

ft i‘iw iii<‘ilu all 

ft /'im* ttIuJi* 

) |mrt lampliiiu’k 

or*- 

(t )>an- ruM'iM '■iliriiti 
h /ill)'winli. 

J part larnplilHi'k 
A „ ulimuMMiio 


Tikmel's Oii. Si'nsriTrTE 

H. Trnji'l projiiisifl In imikc a clicii]) s«l)stitut<“ for Ixrilctl 
oil by Ciiri-fully uiisiii^' tooctlKir 10(1 |»irtsof riisi'm. 10 lo 25 
)iarth of wia)i solulioii iiini 20 lo 50 piirb), of .sliiki-i| linii', 25 
to 40 pirts of turps lasiio aftiii’vrarJis .stiiTcJ in Ijy' di'orccs, 
^aiiil tlft- wlioli' thinni'il ilowij willi watc-r to tin’ isMtsisloncy 
of Ijoilcd oil. If tins )ir<'|iariitioii is lo lie ki'pt for Home tiiiiR, 
a littlo awinouia in luMtiil, to koqi tin* l•asl■ill from Hidllin^r 
out. Tin- iniisK ilrios very i|mckly ami ciui Ix' iiiixisl with 
colour Off cfnitin;' daiiiji brick or wooileu walla, It alaij 
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hol<l» w#ll on iiiotnl, ami liecomcs inHoliihli- in wator on 
(Iryinjj. 

CAimMlNJC WjASlI. 

This pn'janition consists of a niim'r.vl hasc in coinhination 
witli a hindin^ iiuslinm lia\iii^ tli<- jiiMjKTty of soluhility in 
water anil oxiilisiri}; bi a jierfuctly nisi hilile |ir<sluct when 
ex^Kisisl to the air in tlie fonn of a loal of |Uiint. This {laint 
is theiidore waterprour, anil jsissesses the ]iio|H!rlies of oil 
{loint'in Ahis resjss't anil in |Hi\ver of stanilin;' the inllnenr.e 
of the weather. The pi;jni(*nt is a whit.e or eoloiireil (Miwiler 
(xuisistin;; rinnlanientally of inaonesimii silicati' or tale, anil 
is aililisl to the hiniliii;; ineiliiiiii in the ]ini]iortion of HO [larts 
to 10. It is also ]iraetiralile to use 20 parts of lime, 70 of 
chalk anil III of himline nteiliinn; ami Ihi'se pro]iorlions may 
he nimlitiisl in tnm. The hinilin^ nieilinni is roiii}H>unileil 
of casi'in ami lime, the t'oriner heini; ohlaimsl, as a ilrj' white 
isiwiler, h\ Irealini; milk with an aciil at lOO" Sixty 
parts of this ]Hiwiler an' nii.MsI with 20*|Kirt* of ilrj’slakisl 
lime, whereupon the casein Iss'omes sohihie in waliT, thoujrli 
fins pn)|s'rty illsapjieara on oxiilation. j\ny convenient hoily 
colour niay ls‘ ineor|Kirateil with the niixtiu-e, ami when the 
whole is Ihinnei] with water it famislies an easy workinjr 
anil waterpixsif }iaint. 

lil’Il'K-DimNII CWEIN I’.VINT. 

When inixeii vrilh such volatile auhslances as turjis, 
petroleum, Issizol. etc., iliasociiited easein aci|uires the pro¬ 
perty of ilrviiiif ver^ ijuickly. Henis>, hy jin-pariii}; a solution 
of casein alonj' with oil or Inlsam, anil Ihiimiii}' it down witli 
jiotroluam, a jiiDiIuet is ohtainisl which is highly elastic as 
well as quick dridii};. 

A mixtun- of K ]iarls of this medium, with aliqut 10 of 
Jiiuc white., lithopoue, ete., forms a very useful lijrht paint 
for outiloor or indisn- use on wookwork or metal. It is tvorth 
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iii)l:iii{r 't'liat thu adilitiun nf [x>tii>leuiii, iHiiimil, or tho like, 
causes the [»iii.icl<!s' ol'.tlie jiniiit to |s-ii(-trate dt-cply into 
wood and tile line joints, in ironwork without stoppiiif' the 
eireulation of air. This protirts the iiim from rnstinj;; and 
the antiseplie ^•rt'eet of the ]ietn>leuiu jiresorvea wtsxl Tmiu 
rotliii}; and fnn^iid,, growths Oil (Kiint is soon s|x)ilud in 
appeaninee when ex|Kised to iininioniuriil e.vluilations, hut 
they have no etieet on |M'trolenin-Cilsein Jiainls. The latter 
dry iiiadily aiel do not darken in eoiim* of time, neithei- does 
the smell of p-lrolenm hane a lout .tlii'iu very loni>. 

1 ’etroli‘Uiii may Is- re]>laeeil in these ]iaints liy Isuizol, 
tur]is. na|ihtlia. \ylul ami etlien-al oils like oil of spike l.iven- 
der, ete When tln' paint is to lie u.sed for outside work on 
tiinher or Iwtekwork .in .ulditioii of linsi'ed oil is desirahle, 
and the paint should he thinned down eoiisiderahly so as to 
allow the [i.irtieli's to penetr.ite deep into the underlying; 
inaU'i'iid 

In plaees e\[K^ses' to nieelianieal or atiiios]iherie intluenees. 
or oil I'lw'.up w.lIIs, thi-se i|niek-dryiiie easein paints will Ih‘ 
found In’ehly ad\aiit-ijp'oiis 

< 

' I’liiii.wi On. Si lisriTt te. 

.\ siiletitute for hoiled oil may I" pre|iaivd liy aildino 
to inO jiarts hy weieht of easein 111 to 'Jtl p.irts of a 1 
to Ml 1ST (viit .viliition of siaip, followed h\ 211 to 2 .'i 
|au'ls of slaked lime, the mixture In-in;; ean-fiilly kneaded 
tiiilil a hoiiioeeiieons ma.ss is formed It is iillerwards 
thinned hy the oradual addition of 211 to -til parts of turps 
and siiHieieiit watiT to hrnie the eopsistetiey down to that, of 
Ijoilod oil If the Kiirnish is to lie kept for any length of 
time, a little aiiinionia slior.ld Is ailded to pn-\ent tin- ]ire- 
cipitation of the 'aileium easeate This siilistitiite is iniieh 
chea]s-i (Inin hoiled oil. and dries so ipiickly that the paint 
made, with it eaii he applied in two nuttinos in imniiidiatu 
snefe-isioii. • 
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IVisij's C’iii,ii-\Vm;n 1 ’aint. 

(J. H. Kiiij;. <if New l 5 i‘'({litHiii, iiiixi's (sisi‘in or siani* other 
aibutiiiuoi<l NiiltHtancc with a of h-vi^teil ctialk, 

;;y])suin. lime, tale, ]M(;meiit<>, I'te., the .\hole lieiiio ground 
ti^ether. (Hue or aimilar iiiuteri.il i^ then iiiixuil witili 
hyilraulie lime, ami ^.oxniml 'I'he two rumlamental in;<pre- 
ilienta thus ohtaiueil an' mi\ei 1 toj^Mher, with a riirthe.r ((iiaii- 
tity of tilliiii; material, to fonii thi ]iaint, whieh ia Ihiniieil 
down wiT.h wah'.i' ha' um'. 

KonMiii..\('ris. 

niiiler this name the Aktienoi-sellsehalt fur cliemisehe 
Industrie “ riiion,” of Vienna, has jml on the market a 
liiinid intended for use as ,i wash or for printin'; on juiper or 
aualo^pius man'i'iai in onier t^i make tlm same wa,shnlile, 
waterjirixif and ilustless, hesidi's disiufeetiiio it. lAirmolactin 
is a eoiicntratisl solution of easeiti ami foi'iiiahleliydu, thiel- 
anil milky in appearann'. 

When ajipliisl as a eiHitin;; on any siirfaee, f''."molnetin 
also aete .-is a ilisinfeetant. This disinfertin;; action run Ih‘ 
ri'iiewe'l .at any time hy washiii;; the .surfmv oxer wit!) a 
I jK'f wut. solution i.f formal'leliyle. without the use of any 
s|s'cial ap}mratus. ami without injuring the jiatHT or any 
olij'S't in the nami in the sli;;hh'st 'le}p'»s‘. 

On this acctaiut fonnolactin is hi^rhly suitahle for )Niintin;r 
hislnamis, h'ispital wanis, smokiufr.r'Hims, lix'in^'-rooiw!, etc., 
tJie cleanin;.; of whieh is ^mitly fadlitate'l hy its us'‘. 

In :s)ns^‘(^uenq^• of its roulent of f'lniml'Iehyde, fonno- 
laetin destroy ■ luty nest of insi'ets )in‘senl in ere.x’iees in the 
walls to which it is appliesl. 

The instnictious for usin;; this preparation an* as 
follows 

Formohxctin is dilutcl with a ^ ja-r cnu solution of 
funnalde|jy'le. jnvpared hy dissolvinj^ •‘i jairts of coufmercial 



40 ])iir' BMit. lortniililuliyili' (foniiiUin) in 05 jKM’tK of wnter. 
Tho tle^tv of ililutioi.' il('i*-v<ls on this amnnifl of frloSH 
iimi on ( 111 ! nliw'rlH'nt ciiaractiT of tlio wall jiainT. 
(loiivrnlly H]ii‘akino, ciiuiil of fuimolaetin ami Uio 

said 2 )H‘r crnt solution of fonnaldohydf will 1 ki rijilit foi 
}J«h 1 ordiiiiiry wall.]xi|x-r If liiftlior fjloss is dcsinsl or tlir 
|ia|XT is moiv aiworlHUit, (.hi'ii I part of tlic 2 pi-r rriil. 
solution can Iw taken to 2 jiarts of fonnolartin. For a 
dull ^loss aiiil less ulisorlicnt jnijs'c tlic dilution may ls‘ 
iiici'ciiscd to 1:2 ' 

A wide, sitft lirasli is used, iiiid no more of tlie ])aint is 
laid on than the ])a|s'r will take u)i, otherwise it will trickle 
down and a patchy a]ipearance will Is- presented. 

The colour of most wall ])a|iei-s is made to lisik linoliter 
hy a coatino of this |iri-iuiration, a I'.-u't which should Is- 
Isirne in miml whi'ii the )iaper is heino selected. 

Alter applyine the eoatino it is lelt three to four hours 
to ilry, and the issilii is afterwaiils ventilated in order to set 
rid of the smell of the formaideliyde. This may !»■ iussderateil 
liy sprinklino ammonia on strips of waddin;'and allowing it 
tm evaporate inside the room. The smell of foimaldehtde. 
however, is hy no moans injitrioas to health. 

If the lirat coatino does not prixiuee t,lie de,slrisi litstre, or 
fails to cover the |Ki|sir pnjjM-rly, a seisind coatine, pin)ii*rly 
thinned, may Is' laid on without atfuctino the durahility of 
the coverint; 

The hest way to wash and clean wall |si]iers isiatisl with 
this jirejiaration is with lukewarm siuip iind water, to which 
I to I per cent, of cnuiniercial formaldehyde has heen added 
as an antiseptic 

W.M'KtiFRiKiF Paint fok PtAviNit Cakixs. 

Playing ciirds may be coated with a mixture of satin 
white—])ns;ipitiituil calcimii sulphate—and an alkaline solu- 



('vm:in i'\rNTs. 


Ki 

tion fif ‘casttin. The coilliii;; is \v’aU'r|)t‘0(il' and waaluildR, 
whilst still loiivinj; tlu‘ jsiis'V sulliriunlly almiirls'ut to allow' 
tho Miifls to Ih> prinh-d in tiic usual^way. 

Tli<‘ Is'st mixtui'c fill- this piii'|MiS4> consists of 8(1 pirts of 
•satin w'liitc, 1(i of citsvin, 2 lo 4 of caustic soila oc nninionia 
and 2.'> oc more of wat'cr. Thi' iiiM-ntor of the preparatien 
ladicvcs that the satin white coti ’.nncs \'ith the dissolved 
casein in such a mniiin-r as lo render the lalh-r insoluhlc 
when the r(aitin}> lias lieen appliisl and allowed to dry f<ir 
some time. . 

'I'his coating; is said to !«• particularly useful in iiu|Kirtinj; 
to jdayinj; canls the desinsl enamel-like appearance, and to 
Is' ea|Klhle of tiikiii;' the most ihdieate multiple colour jirint- 
iii};. The satin white m.iy Is' partly ri'plaeisl liy hlane five. 

(’.\.si;i.\ ('01,01 It h\KK. 

The use of casein tis a |ireci|iitant is advisable in making; 
coloiir lakes, kaolin Is-iii^ employed ,i.s 'iie sn isiratinn. For 
instiinee, Drelior n-commeiids erindiinf to |»i.sle dO ptntM of 
linelt pround kaolin and 2(1 of lukewarm water, followed by 
ri'-|S!atin^ the o|H!ration with sin addition of SO jairts of ilis' 
soIvihI casein (10 parts of casein, 20 of water and 1 to 2 of 
ammonia). One hundred [larts of dye .solution (O’.'i per cent, 
stren^rtli) are next .addcsl and well uiixcil, the wdioie Isdn^ 
them treatisl with 2 lairts of a I js'i-cenl. solution of tin tclra- 
chloridu, added ilivp hy drop. After l«-iiijf washed and 
pnsssisl, the precipitate is dried at (id ('. or at 80’ to KK)" 
C. if the dy,s w'ill^stiuid tliat tcin]s-ratuis-. Iloth aciil and 
basic aniline <lycs can Is' pis-cipitateil on any sulistratum by 
this mcthoiL The n-sultiii}; lakes aiv very bri^'ht in wolour 
anil are very fast lo water, fin Mntuhloride may Isj re¬ 
placed by other .salts ha\in}r sui acid is>aetion, su^i as alu¬ 
minium jliloride, tin .jicelali', etc. hut the stcetate must he 
freed from any exeas.s of ats'tii- ludd, siiitv this exerts a 
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solvent action on tin* lake. The nii‘th(Ml is jMrtieularly 
useful for j)n‘ci])itatiu^> rlioilajuini-s anil isisines, which it 
converts into exlivinely lirilliaiit fine reil hikes that are 
ivjn-]Kiisnnons. The casein lakes also niei-i( attention for 
eolouiasl liisikwork and litho printing, anil ror wall jiaper 
aiiil calico jirintino., 


I’.lINT tmi Mmikisi! l!.\li.s. Inns r>.ii!i;i:i.s, t'.lsKs, KTi' 

A ois)il paint which will stick on lahrics. |M|ier. wi«il, 
shis‘t-inin. etc., and is thiTcforc suilalile for niarkin)> ami 
sti-neillin^ casi-s, wr.i))]>erin}i, jute sacks etc, is pis'iiaifd in 
the followinfj manner ■ -- 

.\hout id )inrts liv weiolit ol w.ilei are lieated to loilino 
in a olass vessel, anil 1 ]iurt of aniline live is slirissl in, 
cosine Is'ino used for ivd, and phenol lilack oi deep hlack lor 
lihick. When this is dissolved, i |);irts of solillile casein are 
stirn-d in. If the liijuid sisnns to>i thick when colil. and 
therefoiv difficult to lav on with the hriisli. it must he diluted 
with a eorivs)Kindin}> amount of hot water. 

The anilini; dyes may !«• replaci'd hy IoowihiiI solution: 
hut tinetnia- of ^all-nuts is not stiilahle for this ]iur|iuse. 

Sti-neillin;; ]iaste is made hy mi.xine ]ii|s'clay with ivory 
hiaek or lanijihlack. The pipeclay ik.iolin) is suitahly 
eiilounsl with aniline dye, caivfully incoriKii'iitisI with the 
ivory hlack or lain|ihlark, and then introducisl into a thin 
solutiim of casein, .\ftor Isdno put thriaif'h a juiint mill, 
the tiiass is iiaekisl in tin laixisi. 

(’asEIX-CkMKXT l’,lt.N7. 

Ilansler recommended English Itomaii nanent for this 
](ur[siBi‘.' If the IsNiriLs to Is' (siahsl aiv left utiplanisl, and 
pillars and Ixvams luas jpinc over with the roughinf; jtlatio, 
the follouiti}' method is rcromnienihsl ; and the wiasl will 
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iMtt (inly l(K)k. like Htoiic, lint licliiivi." as tlinn^h aftiiiilly 

IKitrified:— 

One part nf Kii^lisli lliiiimii (fiiiciit ia atirrcil up with 
2 ul waHliuil K(iiunn;> sand, I jiiirt (if fn-sh cuitl and part. 
Ilf Kkiiii milk, iin more Imiui;; made read;^ at a time tliiin ean 
lie used up in an Imiui'. While lhi‘ iiiassja liein^ uiijilieil, i* 
must 1 k> kept eontinually slirnsi liii an asswtant in order to 
pi-eM'iit the sand tiiini s(>ttlin>; to the IsitOim Tin" (sKitine 
is liiiij on as thin and snunil.ldy as |Kissilile, and as sisin as 
dry is hilhmisl liy a seisind.. In sumiiier it dries i|uiekly and 
sets ns hard as stone Kinally, wisslwork that is to hi.and 
npiiffht is (siaUsl with a mivtui’e of Isiiled oil and an earthy 
jiij'inent, a donlile (ssttino heini; applied to sloping wcssl- 
work, and 3 to d. lai hori/ontal or e\|»ised work that is lialilu 
Ui Im‘ tissldi'ii on 

For smiHilhly iilanod wisslwoi'k, Haiisho- ns(sl the suli- 
joined mixture with eipial sueeess- l'hi;;1ish liomun cement, 
2 pails, fresh eunl, 1 jairt- liuttermilk,#,' |Hi!t, tlie whole 
Is'iu}; well stinisl together and made up in only sullicient 
i|u.iutily to last for a short, time The Koman cement must 
not Is' at all stale. 
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C’ASKIN |iiiiiitiii<; is liiisisl dii tlic lilinl nisi-iii |iiis 

M'ssfs till" |iiM]ii"rt_v III riiriiiiii{{ r\ti'i'iiii‘ly ri'sistiiiil am 
]H‘rtuatii'iil nim|»iiLmls, ImtJi with llic piijim'iit ami alsi 
willi till' sniistraliiiii. Tlii' siilijia'i is, llii'ii‘riiri'. ilivisilili 
into .si'vcral si'ctioii' I'r. 

1. Pii'iiacatiini of tlir ;;roiiml 
2 Pri'|<aiMlioii of tlx- iHmlini; im'iloiin 
ft. IVi‘]),iratioir.iml a])|ilii-alioii of tin- imm'Iii ]).iiiit 
Alllioiioli fi-oni Its natui-i’i-.isi'iii |suiitiiii; is no ima-i' ililti 
<‘ult llian any otlu'i' Iiiviik'Ii of tli<' art. ci'i'l.iin jiivrantionart 
tvoulafions ninsl ncM-rtlii'lass lir oIisitmsI in llir jiivjiaraiioi 
of till' onmml ami surlW to In- laiintisl on In tlir lirs 
|ilaci‘, surfaces of solid ami ^r.innlar lime- or eeinent-|ilaKler 
surfaees alriady eiKiteil witli a layer of oil paint, ami stir 
faces ci.nsistiiio of onlimiry liuililino stom‘, or ornament.s o 
clay, wiBiil, sheet metal, e.tc., must !»■ lliorouolily cleanei 
lufore paintin;; is lii-oun If casein paint is to Is- ajijilici 
to najoli lime plaster the latlt'r must. ,Ih' hrushed over will 
diluted milk which h.as l«-eu cAndully skimmed and iiiixts 
witSi the rieht ipiantity of wati'r Defoelive phus's in thi 
plaster of house fnmts must Is- jHitclnul up with uiortar, o' 
jindcralily with a ma.ss romiKtsuil of 1 jairt of jailiuit limi 
and 2^ to 4 {Mi'is of pure sand. Patent lime is made h; 
allowing solutions of tin and ainc chloride to act on liim 
(Cifi) 
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anil it win also Iivar aiMitiiniH of i;: innil luarhlo, (X'moiil anil 
(laiiiliy pij^iMiis. 

Ni‘W ci'inniit plaster, nr siirh as evliiliit'S tiiiis crarks, 
moisture or elflun'srisit salts, is Is-sl w.isliiil ii\erw'itli ililuti' 
liyilniclilorie or .snlphnrir ariil (1 part nf ariil to X In 10 of 
wntiT), anil afliir a sliiirl time has eliipseil Avi]M'il with a 
anil left to dry. A preliminary imaunir of .ju>ut«huiic InitliT, 
Kiisserl's tlnoriile jaiinf, ililntisl hlisnl, etc , is also ailvisahle. 

Kill' iyiliHir use the. ^siinnl shoulil he inipre^nati!il with 
alum, I ptrt of wliieh is dissulvisl in '> nf hot water and then 
dilutisl with 10 parts mure This soakiiif-, however is only 
nis'disl for walls that h.ixe so tar heen ciuitisl with lime jaiint 
orilist.em[K>r. tierhardt's |siiut su'i]i Is also nstommended for 
the s,ime purpose, its anti.Si'ti‘ie pisiperties and power of 
n‘nderin;> .iiiimni mat.ter insoliihle tit.tino it for use on 
articles wliej-e fiiiieoid omwl.h is fisiris). The jienetration 
of this pri'iianitioii into the errduiiil iiien!a.si‘s the diirahilily 
of the iMsein laiint., us(a>ei,'dl,r if the ahi:(l impR';;uation and 
tierh,suit's soap treatment Is- eoinhined. 

•loiiits, eraeks or holes in hriek or wisidwork must lie 
tilled u]i with undilunsi casein paint . hut lar^e lissui-i>s a*- 
hesl. slopped with casein putty (i/.r.j 

11 llmre aiT an.v damp phiis-s in the jilaster, and it is 
desiieil to prevent them showing thi\mo]i, they should he 
imjirej'iinti.sl with a thin solution of shellae la-foiT the |iaiut 
is applied. I'e.rtaiii impregnating tarnishes are also sold for 
the same purposi'. 

Metals, such as ^iue, isipjss' and iism, may he jaiiutcil 
with i|uick-ilryinj; easidu [Niiiits without any priijjaration, 
pn)\ iilisl the snrfaee is clear and not rovensl witli a tihn of 
oxide Should this, however, 1 h‘ pri-sent in the form, say of 
iron rust, it must he removed, for instance hy tvashin^ with 
caustic sixla and ]S‘tniluum, 

Finally, hi the case of surfaces that arc to Is* decorated. 
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it iH.ni'ccHsary bi iii-oviJu a u<m-iilM>rht‘iit Hiirriictti to fonn 
a Hiiitablo ji^i'ouiiJ for liiitin^ ou. A Hpcdal {)r.‘i>aralioii ia 
ivquiivil for fn-Mro iKiiiitLoo, it biniio casuiitial for tbr {rroniui 
to 1 ) 1 ' tliick anil dry, so as to jM'i'vrnt tlu' ajiiM-ai'anni of any 
i'IDoivscimks' fniiii till' bi'ickwork iniili'rncatli. For tliis 
riiison, till' idastcr sbonid Is- roiiiixisisl of as many layri's as 
]iossil)l('. oacli drK'd st'isu'ati'ly. Two to foni' strata of oiarsi' 
])lasb'r and an n|)]s'r one of fini' i)last<‘r arr nsnally sulfii-iriit. 
Kim'Ii layi'i' slionid bi' tlioronoldy dry Is'foiv the ni'Xt onr is 
jait on. till' MirfuiH' iK'ini; wi'll moisti'iii'd witli wati-r jnst 
iK'fori' till' ni'\t laiatino is apjiliial Tin' lKitt4iui Uyrr ninst 
III' niai-si- ;>mini'd iiiid t.liii'ki'i' than tlii' ollii'i's, tin' total 
tliickni'ss bi'iiii' I to 2 inclii's 

Till' nmiii' plasli'i' is )iri>|)ari'd of niorlar finin 1 (urt by 
volunii' of (KiU'iit liinc and i parts of I'li'aii, laairsi', sharp 
sand ipri'li'i'ably i|iLirt/. sinl), liiirnt liri'i-lay or iHin'di'ri'd 
•stoiii', to(,a'tlii'r with aliiint 10 |V'r is ill. of ^asid I’nrtland 
(H'mi'iit. Tliis iMoiip'ir is a])]ilii'd to the wall surfaci', bnati'n 
with a wnoili'ii Uir to drivi' out air linblili's, and Irl't to dry 
for as loiin as jiwisilih'. (>n this snrfan'. afti'i- wnttinn it with 
)aiiv or Isiilisl water that has Ikh'ii allowi'd to mol, the tine 
plaster is appliisi, the nioi'f,ar for whieh is is>m]x>innled of 
I |iart patent lime 1 part line, sifted, dnst-fii'e, eleaii sand 
and 1 Jiart marble sand, the whole mixed with water tliat 
has pivviimsly Iss'ii isiilisl. This moi-tar is also is'aliiu to 
ex|N'l air hiibhliis in the mixing' tiiineli, and is then laid on 
over the coarsi' jilaster. As sixiii as the surfaei' has driisl dull, 
it is wettisl with a little boiled and cisiled water and workisl 
over with a smisithin}' isiard, any nxidtlal i(m};bneRS beinjr 
siudotheil away by a sheet of aiiie after the mortar lias set to 
such an extent that it inen'lj’^dvo.H*a little nnder the pn'ssure 
of tlie.tiu^'i', Diiiictly tliis iqumr layer is dry it can lie, 
paintisl im with the tvees^ary easein paints, and retouciied 
with the same colours after dryiiio. 
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To facilitate tlie fresco painting tliu upper layer of plaster 
can ls‘ put on in sections, or «!«> ke])f soft foi‘ a considerable 
time by wetting it with wtiter tli.it has bis-ii Issleil, or by ' 
hanging wet cloths o\er the siuTaee. This piwents tlio loo 
;'apid erysUllisation of (be lime, whicli would otherwise occur. 

Dry fh-seo painting is )H‘rfornied in tli" follow ing manner. 
Old or dry plaster walls are serublssl with a stone nnlil the 
ilp|K>r surlui'e has hism woi'n away and the sounil nlworlsint 
]il:ist4>r ii^ iv'nehed. but if the crust is sound ninl rough 
graineii it ncnsi not 1s' lemovisl. A niixtini' of lliii<1 ensein 
mislinni, white oiitdisir eemeiil and 10 |s'i’ eent. of ealeined 
magnesia is then mixisl and dilubsl with jireiioiisly hoiltsi 
and eisdisl wtitm-, the tirst coating Is'ing thinnei than the 
olhera, and the wall having been danipisl with recisded or 
rain water si'veral eiaitings of this mixluis' ari' applitsl in 
sueeession .'Vs sisai ns the siirlnee has dried dull, several 
e latings of gniund eolonr are l.aiil on. and the deeoralions 
and {Kunting are then a]i])Iied. 

.Visonling to Martin the afoiv.said onl-d<sir eenieiit is 
also known as " white I’oiiland cement," and is prepansl hy 
in’xing I ]MT rent, of iion-free kaolin. 3 to !i |Kirts of pnfi‘ 
whiU' chalk, followtsl hy i to h |s'r I'cnt. of gv|>sum or 3 to 
.'i isT cent, of iiiagnesium chloi'ide. 'I'hc ingi’-slieiits, wet or 
dry niixeil, are calcined in an ovim. 

I’lolaibly the lavst metlnsl of imitating the old Pompeian 
wall jsiintings in character and ilurabilitv is the ilry fiv'seo 
[aocess of Ih-rharilt. In .somi- cases, however, it is jsissihle 
hi dis)H>nse with scouring the walls Isdorehand, is'plaeing this 
treatineiil by the h-ss troiihlesomc pnicess ol siniking the 
walls several times over with paint smvp at the wmipHion 
of the work, this tivatment iiicivasinu, tlw' hrielaness of tin* 
colours and inivruvnig tbeir cliaraetev and duva\illVt>,'.. 

Afb'V the iin\iregnati‘d surfaw lias dried it may Is' poljsbisl 
to a dull gli|ph with a hrush. The pivicantions specified must. 
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however, In; a<lo])h!il in order In f)e<niv“ Uie intimate ooiiuw- 
tion lH‘tweeii tile |)ainti«j; and the ^mnd, an iK-eeiwary to 
n-iidiT the ]iaintinn darahje. 

('oMHM'NtiiNn Till; liiNiiiNii Meiutim. 

Next to tile anlMnitlini. (lie most im|iortant tiling in easein 
liaintinj; is tlie uitslinm, Kiime nn this de|H‘nds not only the 
dnraldlity ol' the jiaiiit hut also several of its chief ehametur- 
istic\ lienee, it can Ik- easily understiKsI lluit the (siii'i]a)si- 
tion of the medium may vary i<i many ways, acisinliu^ to 
the piuisise for which it is inteudisl. Tints, one used for 
onlinar.v |)aintine on walls is not also siiitahle for denirative 
|Niintino, whilst on the other hand, a luediiim for indisir 
work cannot he em|i1oyed for ontdooi |iaiidlnj{ 

(tasein and its |ii' 0 |H'rties have Ikssi aheady descriheil, and 
all that is non mss'ssary to mention is that the dry casein 
,nmst ls‘ converted into a sohihle lorm Is-fiire it ran la-iisisl 
as a hind. ' 

Tile usual solvents for this |air|Misi‘ are eanstir |Kilasli 
or siala, Isirax sodiimi hicarlainate, ammonia, |Kitassinm or 
siSlium silicate (vvater-}flass. slakisl lime cemeiil eti- Sinw 
it would hanlly |ai,v the |iainter to )ire|sin' lasein fi-oiii milk, 
it is ]ireferahle to use th<' commercial soluhli casein. A 
simple solution of this is made hy adiliuj; to 1 jaiH of casein 
t)-!f Ui 04 jairt of stronjj ammonia the solution lauii}; jiro- 
tectvsl from putrefaction hy means of a little carlailic arid. 
To (smvert these solutions into a n.sahle medium (hey are 
treated with a little iii|ueous solution of ivsin, isintuinin;; a 
small admixture of soap or wax. Tliew latti'r sulistiinces 
are intnndisl to snnxiiuid tlje |)articlcs of ]ii};inent with a pra- 
tis-tivi’ eiivcloiie a};uiiist atmospheric inllueno-s. A incsh'iitii 
prcjiared' in this way is suitable for tine artistic jaiintin^ in- 
Ilian's. enahlin^ dillienit piemeiits to he nsisl and im|iariiuj; 
to those a tine sheen. 
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AiiotliM' casi'iii UKiliuiii, for wliicli. Iidwi'M'v, tin- Mmc 
cUiiiiK ciumi't Iw )ulviUK-v<l, is )iiv|Kii'nI liy intiiniitcly niixiii;; 
iui iilkaliiie siiliilioii of casc-iii' wibli ili.tUHiutnsiiis i-ai-tli [hu-Kel- 
iliilir). This has tin- drawiiack uf <lai'k-c«il()un-(l in 

time, ami of not bciii;; suitjililr foi' iisi witli pioincntH like 
llcrliii l)lnc‘, tlionoli it can Iw usi-fiilly I'lnnloycil for cnloniisl 
]>!iiiits and nin}>li ornnmcnlntioii uork. 

On llic Ollier hand, l■oul]loulld^ of laity acids with alnniiiia, 
and syuilar snlistnnees, aii- not. advi'alile I'l-of Liiike in Ills 
work on jiainU'rs' colours says of tlie.se that. Ihoueh, when 
fii-st. driisl, the\ fomi a dense, horny layer which ii‘))els wati-r, 
till- colours inviaiiisl «ith their aid soon alter in inolecuhvr 
stiiictui'e on ex|K>snn' to the air, and fall to inmder, which is 
readily oxhlised liy atnios|iherir osvp-n chemically chanf;ed 
.nnl renderisl n.seless 

If dissia-iatssi casein is emnlsitied hy oil. Iialsanis or fats, 
together oi .se|iarately. the n'snitin;' medium is disliii^uslusl 
liy the pisijs'rty of lea^in;; the natural tme of iiioments un- 
altensl .\ eas«‘in ineihum of this kind or one ti'eated with 
resin, cannot, of coiiiMe, !«■ thinned down with water, hut only 
.\oh lienzol, ]H-tnileuni, turiis or olhei volatile snlislaiHS's. , 

All the media hitherto descrilssl are moiv or h'ss rnstrictisl 
lo Use for |iaintin]e indool^ Kor outdisir usi‘ tliii ca.sein must 
lie ineor|sirated with sulislanees with wllicli it forms insoiuhle 
isiiiijiounds 'file Is-sl known of these is .slakisl linw. which 
has liisMi alreadt mentioned in conneelion with cohl-watt'r 
paints ii/.r I I'einent also forms with casein a |iait.icnlarly 
resistant and elfec^ve liindin^ medium and a [Niteiit for 
niakino these media has Issm erantisl to Ant IliehanI of 
Dii.sseldorf. Accordin'; to this s^s‘ritir.lt.ion, casein, ]irolsTly 
fiissl fi-oin fat. is mix'sl with nn antiseiiti'-, e.;/. lormahlehydu, 
carlsilic acid or the like, and then cai-efnily {imund a|,oni; with 
water. The resulting; thin liipii'l mass then n‘ci‘ives an 
addition of cement pixiiKirlionate Ui the amount ol easein 
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prowiit, the wliulr Inmii^ well iiiixcil niiil left lo stand until 
the thicker, heavier cnustitueiits have settlml down, wlierc- 
U)inn the Kn]s<ruatant lii|uid, w’deh fonus tlie luediuin, is 
Ke|Hiriite<l h,v deeaiitation. This liijiiid has wit the slightest 
action on the most sensitive hsly eolours. and its hindin^ 
jKiwer is nnalfeeteil hy I’oiinaldeliyde It makes the colour's 
thoroughly workahh- and iiii|Kii't.s ^ii-at diirahilily, so that 
they ran also Ik> iisi'd foi' miMour work, Is-in;; aide to stand 
tlie weather. Tln-se eolours are also suitahle for use, in.rdicii 
)irintin<;, siiire thev are insoluhl" in water when onej> di'y. 
The sedimeiital matter ran la'orimnd ami used as a eiiw.i'jiaiul. 

• TiIK I’RKI'.MftTloX Wll Am,H'ATIo\ OK (VtsKIX 1 ’aivis, 

To pre|iare ai'lists’ eolours with easeiii. all that is ins'cs- 
sar\ is to take one of the media ,jusl deserilaid and mi.\ it 
with the ujipisipriati' |iij;ments. The |ii;piients most suitahle 
for H'/iite aie: Imrvla, while lead, China ela,v, I’aris whih', 
lithu|aine and siia while, for iiellnir. eadniiiim vellow, 
chrome yellow, cimime, ooldeii or ]«ile oehre N,i|iles vellow, 
“satinobi'r,” Sehutl ,vellow and Teria di Sieiiu. for ml. eol- 
cethur, eurmine, ehiome r.'d, fast nsl, Indian red. madder lake, 
issl lead, siynal wd. Terra jsizsiioli, vermilion and \ermilioii- 
ette. for hroii’ii. as|ihaltum. Cassel hniwn, dark ih'Iiis'. man- 
ipniese laown. Terra di Siena, iimls'r, \'ani|yefc luown . for 
liliw: lierlin hliie, llreiueii blue, indijio eohalt hine, hlue-^is'en 
oxide and nltramanne, ha-iirmi ehiome (jn'ei^ehiinne oxide 
; 3 oen }ps‘en earth, cobilt {jreeii, jiei'manent j;n'en, Srhwein- 
furt };h'en, and emer.dd {fiss'ii, for liliirl': ivory hhiek, lame 
hhiek, lamphlaek and l‘.u'is hlaek. 

To pregauv siiudl i|uantjtivs, the liiudiu;; media is mixisl 
with the dry pigments on a |ilnt<' or sheet of olaas, or else they 
aiv {psiui'd with a miiller oi in a ]>aint mill. The I'csultin}; 
jwint is thinned down hi a workahle eondition with Isiiksl 
and is'coohsi wah-r at the time of usi'. 
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Kill' huikiii}' np liu'^ ijuantiliuK at u tiiiii', tiitt ili'j c'oliiurK 
may Ik' Ka*'uratv(1 witli wabT aii<l tlini mixud witli tho rawin 
jirojmi'atidii. In tin* cam' i.f heavy pigments, this pivraution 
is ai1\ isiilile, siiiee tlie ii>ixtim‘ easily jjids t(Hi thin. 'Hie 
eoloiirs, however, stick Is'tti'i' when niixeil with tlie hindinj; 
media iby, the iNiHirles, in that event, al)s<irliin^ the vehicle 
instiKid of wal<‘r, and Is-romin^ more eoni]>l''tely eiixelojsid hy 
the foniiei'. 

S(ime of thi‘ ori;»nir eolonrine matter.'', hone hliu-k, 
Cassel hniwn, ete., which d'orm a }«sm 1 nutrient medium for 
mould fun^, nspiin' an addition of J to 1 per cent, of ear- 
liolieurid, I |H'r mil of formalin, or aixail 2 to 5* per cent, of 
salicylic acid solution, to the water: ami this ailnii.vture dons 
no hanii in the ease of other eohairs as W'ell. 

Althiaioh not es.sential, it is advisahle to tuld a little lime 
to raseiu jaiints, esjs'cially when thv,v an- in jasste form or 
for oiihliMir use. 

If the amount of lime to he aihleil 'm lai^e, it is Is'tter 
not to make U]> a lai;^e sliwk of the |aiint, hut only just 
enough foi' two to thns' days ismsumjition, since tin- insolu- 
hdity of the jaiiiit is ^n-ater when the nimhiiiatiou of lime 
and easi'iu is fn'sh hut is lessemsl xvlii'ii the mixture is stale. 

The proportions of na-dinm and pi^iieiit I'unnot las arhi- 
tinrily laid down, owin;; to the divi'is^'iit ris|uiri'nients o( the 
\ariims ja^nients, and also heeanse one anil the same pigment 
x-aries in this ivspeet, .leconlini; to its oiioin and misle of pn-. 
(atralion. ajairt fnaii the fact that tin |Hmer of the dilfeix'iit 
casein media is a vipialile i|uuiitity. 

I'halk and caleiinsi e.irth i)i};nierits eeiiei'ally rciiuii-e a 
hir^'i- ]iro|sirtion of casein medium than lilho|s>ne, whitt- lead, 
"tc., whilst ochi-e and other raw earths usually mssl lesK 
Liohl colours {ji'iienilly take li*ss than dark ojiwj, and in- 
oi'^nic pijrments less than those of oroanic origin. 

The I'li’PDortiou of incilium also varies acrordini> To the 
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snrfaci- tii !«■ crmt^il. For (‘xiiiiiplu, a lar}n-r |)n))xa4,ioii may 
> }!«‘n<'rally Ix' nsixl oii xoli<l plasti'r am) ntliiT solid .Knhxtnttia, 

• xndi iix metal, mnent, oil jxiiiit, |M}x.>r, can \ ax, etc., than on 
a surfacj' tlial iiwlily chiiis, xucli as plastar of Paris. In 
any eaxe. if the |»iiiit is t'xi .stron;; it is very lialile to cauxu 
the weak xulistratnin to ti>nr away. chi)> or jxs-l oil. es|iis:iaiiy 
when orojuiic tsi|on''x aic uxisl. 

For ])aintine on solid or pis'imiisl |ihister, rouoh wixxi, 
r't«.. xiilficient casein mi'ilinni ninxt lx- taken Tor the isiivt to 
stick to ixirchinmit ]ia|H‘r when dry, so that it dex'x not ]xiel 
oft' when the jxqx-r ix folded and will stand the action of a 
.sfmnj; jet of water at tin- end of aixint twonty-fonr hours. 

To asts'rlain whether the injiht ]>i'o|Hirtion of medium has 
Ix'cn iMid. a small i|uant.ily of the |iaint is Imishisl on a 
.sheet of writinoor ]U'intin^ |Ki]x>r. If the |ia|HT is fonnd to 
have shrunk much when the paint is dry, l<xi mneli medium 
has Ix'eu u.sis|. 

As rei;.u'ds the k.tndlin;t of thi’ hrilsh, this rs similar to 
distemjK-r work, oidy tlnit the lirush must he more fierpnaitly 
eleansed with soa]i, .V jx-euliai' kind of euidlinj; can lx‘ 
notinsi when the]»iint in the can or lirnsli haseot tixi dr^', 
and an attenijit is made to nslius' it with watei In such 
else the lirush must lx- washed with xixip and natei' and a 
fri-sh ipiantity of ]ttiiut taken Henre Ixith |Niint and hntsh 
shoulil he ke]it moist, and the colours on the |xdette fii'- 
ipienlly xpr.iyed with watxT, the isin kept eo\crei| up, and 
phdemhiy littisl with an aii tit'll! lid. 

In (siuneetion with the storini; of eititein )sunt.s the fol- 
lowinj' jxiints may Iw mentioned. In onicr to prevent the 
mediuhi fiMin dryin;', the cau is either turniiil njiside down, or 
cl.si' till' .surface of the piint eoveissi wtith a layer of water. 
The ixiink. however, must not he thuuied with this wahw, 
or a sc)»uution iuhi layers may easily ixs'iir. 

II the paint and medinin siqKirate in the can, they may 
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be mnix(Ml by HtjiTinj; in- sh!ikiii;r, )»nl any skin tiuil. foiiOH 
ahonlil lx- t'lmwn away. 

Casein ]xuiit that lias ixirtly in rnuiplch'ly ilntsl in tli(> i 
can is unlit bir nse, anil it is tlirii'rmi' nreosary to ^lanl 
airainst this by ciiviTinfr lbi> siu-liicr with wat<T nr closing 
till* cans jiirti;;ht. 

If till' nivilium Isssniics friKscn in wi-ilits- it slinnhl lx- 
slowly ii'wariiicil over a water liath ami tiicn slirrisi np well. 

Tlu‘ iijiplinatioii of casein paints is |s'rroriueil in the fnl- 
Inwiiijr manner.— 

After the i^'unnil has been .snitably pri'pai'cil, the outlines 
ai'e sketcheil with cmyon anil eolouiasl in, any excess of 
crayon Is-iiif; wipeil nif with a soft clean cloth 

The W’ell-tliinneil (Kiiiit is then laiil on, as li^ht in colour 
as jMissible The ofti'ner the coating is repeateil the more 
iitfracliM- the eliis-t |inxliicisl, whereas, if the jiaiiit is bx» 
thick the clfect is ilimini.sheil ami it ii'mlily temls to ixs'l oil', 
Ihi*- lieiiie cs]ieciall\ the casi'with ilark* colours containing 
■111 e.xis-s.s of the c.iseiii niislium, thuiitth it may also occur 
when the other extiTine is in (|nustion. This must Is' trieil 
ai.il imiilitications maile aecorilin;>ly before iH-yinnin^ the 
actual work of jiiiintine 

Both wide bristle brtishiis and line loUi> sable brushes aiv 
used If, vtlicn the work is tinished, some of the times do 
not harmoiiise, they can be miKlilied hy workiuc; oxer the 
whole |Kirlion. 

Thus, if one tone Ixi hxi li^ht ami warm or too hrieht, 
it is workisl over jj'itli ix’ory black alone, other alti'rutions 
Is-iii;' iiawle with dis-p colours, ixsliiis'd to a thin |Hkst.e with 
wau-r and ipiickly laid on wdth the brush. In thesi* ap'ra- 
tious the iris'atest cleanliness is necessary, Ixith xx’ith the 
ixtiours ami xritli the cans and other ntensils. 

To [laiiit fi'escoas on canvas, a niujrh canvas is coated 
with tmdiluk'd casein pn‘]iarution and ]iaintcd in ijuite wet 
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witli colimr tliAt liax lui'ri'ly Ih'<-ii iimxinI with M’liU'r without 
any cttHpiii niMliuiii. A,t the same time tlie uikJit layer ia 
kept well iiioiati'ned witli wtiU'r tlriDU^hont the entin* {nYxsesH. 
If the ilriuii {Mint in to be top{a'(l, the suriavi' must 1 k' Hprnyial 
with the (Msein meiimm diliileil N- to lO-Tohl with wataT, anil 
tlie {Mint a)i|>lieil an alaive. 

In {Hiiiiliiii; iiietni'en on oufaiile work, the efiHein ini'tliuni 
|)n‘|iaiisl with the assistance of oil. halsaiiis anil fats or wav 
ami is-siu is useil For the tii'st (sutiiii; on alworlasit sur- 
fats's this is mixed with oislimirv amber Mirnish which im- 
|iro\es the dryini' and furnishes a Handsome oloss. 

If. on the other liand. drying is to Is' retarded in oisler 
to Is' able to work the eoluui's logctiiier longer, then a little 
oil is luhled to the iiiediiim or the .same is mixisl with oil 
{aiiiit. Shiaild the surface nevertheless gi-t tisi dry, the 
true shailc of the roloni's ma.v he ivvealed hy moistening 
W'ith liirjis. 

To eiait the iMebaivs with glossy varnish, as though they 
were oil paintings, a (salting of glossy larnish or some other 
thick varnish must he hnished in. and wdien this is dry it 
sliriuld Is' eoMassI hy a sissind isait of vainish. 

'Hie varnish lua.v Is- is'plaenl hy a (salting of wax soln- 
tiun, the driisl layer k'ing heated hi melting {siint in oislei' 
to increase the durability and jaiwers of lesistance The 
same {(urjaise is also sened hy the jaiinl siaiji and impri'g- 
nnting ViU'tiish, as well as the formaldehyde sidnlions ahs'ady 
mentioned. Ihongh these (sin oidy he used on (sisein {aiintings 
that are fn'e from f.itty matieis. 

A lixative ol this kind ran he pre|aiiyd by dissolving 
casciir'in methyl alcohol, or hy tniating an Hijmsias solution 
of casein and Isirax with alisointe metliyl alcohol free fisini 
acetone, the solution being left to stand for a long time and 
sepnraUsI from the sisiiment. 

Accoisling to (dihiliia anil ])u|Hit. in their patent a|a!citi(M- 
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f.iiiii, tIliA lixiitjvi- lilts thii proiH'itv of ilryiii^ ipiickly )ui<l iiuti 
t<HI {rloHsy. ’ 

Aiiolhi-r wi*Hth<-rpinuf Mii’iiisli for pri'scrviiif; jKiiiitiii^. 
is ol>tiiiiii-il. aironliiio to (lie of (ji'liruiliT I’ilz, by 

iiioiKt>'iiiii<; rolloilioii wisil tritli iiirtliyl iilcoliol mill tlion 
ilissolviii}' it ill ii solution of cjiiiplior in nlcoliol roiitniiiiiii' 
spiiit of tui'pi'iitiiic. 

Koniialili'liyili', tisi. Inis Inttorly Is-cii i'i'(s)iuiiioiiili‘<l .in 
nil i';iRi-Mi>iit 1111‘iiiis of ii'iiili'i'iiio fiisfiii ixiiiitinjpi iiisolulilr 
ill witter Inis- l<'oniioliii-liiij If a ilrv jiicl.uis-, jiitintisl willi 
insi-iji }Kiiiit Ik- <-\]hisi-iI to till- Vii|Hiiii-s of foriiiitlili-liyili-, tlii- 
iii;oliitiiiiiiit ill till- paint ii-iiNi-in. ^Iin- or itlliiiiin-n; i|ui(;kly 
Is-isiiiii-s wiiti-i|iiool 

Ki-fois- i-liihin}; till- pis-si-nt iiliiijiti-i- it slnnilil Is- Ntiiksl 
lliiit iKiintiiio in tin- fn-st-o mnl l-ll(■llnsli(‘ styli-s, us itlHo ol 
serai iiinl «/ Hiiriijlilo. i-iiii Ik- |K-rfoi-iii>.-'l witli i-itsi-in piiintH. 
Till- iiii-iIiikIs i-liilKii-iiti-il by till- Diism-liloi-f iiHist, Kritz 
(iri-liiinit, on till- It'isis of jiisilontpsl iiiv»sti;pitioii anil kIii-ui- 
iml pisitiri-NN, an- fiiuinlisl on a s|K-riiil ]in-|iaration of tlii- 
siilislrittimi mil] on tin- nsi- of s|N‘i-iaIly ]in-]HUS‘il (-oloiirs. 
TIn-si- inclinli- tin- fn-sisi coloni-s, iiiiirbli- i-oloni-s (i-ontainjiij; 
inarlili- ilnst mnl i-asi-iiij, i-ni-miKtii- roloni-s (pn-jitirisl with 
wii\ anil n-siii;, tin- spiki--oil Mitoiirs ainl tlit- niiivorsal 
i-olo-ii-s. 'I'lii- (lolK-lin colours (imitation (iulN-liiis} ami Hat; 
i-olours, tiHisI for ili-coi-atiii}; llajpi, also Ih-Ioiij; to tliis i-Iiihs 
Finally, ti-iii|H-ra paiiitint; i-aii also Ik- )H-rfuniiiiil with 
caseui jiaiiiis. Ai-i-onlin;; ki lii-issii-r, a (.-olour of tliis kiinl 


i-jtii Ik- pn-))ais.sl liy^iiiixlii};— 

I>ry (‘aticiti {Ntwdor.7 ports. 

Slttktnl liiiio. 

(kA’orm^ maHs (thalk, iM'liio) .... KK) 

|)cxtnii.H „ 

Siiap powrtor. 


jiiid tin* iimwKary lx)»ly colour. 

'lilt- wjill pietiiri-K in lliu Hall of Fame (KuIiiiii-kIibIIo) in 
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Bi'vliii wi' 1 ‘ 1 ' lainti'il in iiim- tiuui{H-m l)y i’l'orosHiu' (li‘Ki‘lsn}ia]i. 
The iiiciliniii, cnnHistiii}; of till'd! ]/iirlh li^ voliiivi' of friwh 
caM-'iii ami ouc |inrt of liriii', wai, jiii'jkhikI fnisli I'vi'i-^' (lay 
awl (^'onml alon^ with tho (ioloni's. 

It Ih now ^orn'rally adiuitttHl tliat ]iaiuliii^ ('XOKiit.cd in 
caacin coloiii's will I'ciuain nnaltcrcd in tom‘ for years and 
elfi'ctually I'esist atiiiosjilierie inllueiKvs They also exliiliit 
extraordinary liri;;h(iiess, a tine V('lvely sheen, and elearw'ss 
ill t.h(> shadows. In eontiiist to olhi'r piiiresses, it is jiossihle 
with rasein eohairs to ]«»int the same surfjMS' over and over 
a^'ain, the ell'eet lasuty and solidity with each 

a|i|iliealion Kinally, the ]inintinos ran 1 h' exeriiU'd on an,! 
solid ^Tound, and are easily eleaneil when t.he_\ set dirty, 
till aeronnt of thew' ad\anla};es casein isiinl.iii;; is "ainiiie 
{•round, and a uiimlsT of casein iii-eiiaralioiis foi' tin’s pur- 
jsise are on the market, thonoh they eaniiol Is- ilisenssed 
within the limits of the present w>iik. In this eianns'Mon a 
thoroughly scientitiif iiitesli{fition of I'asein |«iinlinj- such 
as has already hecn made in r«s]H-rt ol oil .iml miner.d paints 
—is, however, highly d(•sirahle. 



('HAITKII VII. 

I'XSHIN Ximi'MVRS .XNl' TUTTrUS. 

'I'llK (>lii]>liiyiueiit ol’ niM'iii its iin aillicsiM* siiltKl.-iiici' is of 
fairly anrii'iif. ilati-. tlioii^li it is only uilliin tlii' |>iu<1. ti’ii to 
tiftis'ii years that it- lias rts-eixeil any o.vteiisixe att.eiitIon, 
.111(1 Iss'ii |ilae(i(l on tlie market iindei' Vitrioiis naines .siieli 
as (Mseiti elue, «ol(l olne. eiild-Wiiler f'llle, easeoi^llii, ;jluteil, 
i‘tr. wliieli are not ineiielx siiitalile lor industrial ]iur|H)ses, 
lint also, and iiiaiiih, tor iv|>laciiio olue in llie \Miod-workiiii> 
iiidiLstries. ,\e\'ertlieless, tlioiioli many of tliese ^iii-iianitions 
eoiiiiily xvitli all tlie n-i|nireiiieiiks of ,iij>lue sniistitiite, an<l 
(Kissess tile additional ad\antii;;es of lieiii;; iiiodoniils and 
ii'tidy fill iiiinieiliate use willioiit |ire>ions soakiiie and 
liMtino they lime not made any ;;ri-at headway in ]in«!tj(!e. 
Itowexer, tlieie is \ery little donlit that the )irejndiei> against 
them will not ixnitinne to e.itist when their ad\aiitiii;es an> 
unul" fnll,\ known hi ronsniinirs. 

'I'he raw material for these e:isein adhesives and pultius 
is the fat-fivi! easein ohtaimsl friim riiiilled milk and hroo;'ht 
into a liqui(| or pasty form liy the aid of ehniiicnl a^iits 
like the alkaline iiart.hs, their salts, ammonia, tnii^tic salts 
and water. 'Hie [iniiluets thus fonmsl are rKad,v for nso; 
hut analogous jiroilnets in tins foiin of [xiwilur can prc- 
|>ared from casein that has la“en driinl out of isiutact with 
air, then i^isiund .and hiatu^ht hits) contact with the solvent 
rea^iiits. In j^ineral the casein j,due ready for use, ie., 
mixed with water, has hcen mure successful than the dry 
(79) 
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jKKviliT,' Imt. tlio latter is pmUibly inon- coiivoiiieat when 
iiiteuilcd for iliatant deHtiiiatiuns. 

'Dll' pawin is pi-ejiaivil from milk in tin* usual iiiuuiiiT, 
by the adilitioii of lU'iil Isslies, luHir i«riil, tartaric arid, etc., 
tlic casein Is'inj; piss-ipitiibsl al()ii<; with a certain nnavuiil- 
alile .small pi-(i{iortion of fat. .Monsiver, various acids ant 
nstsl for la-ecipifotin;; casein fimn skim milk, and this is 

... for the iris^ularities in the ipwlity of (sanmei'cial 

rasi-in. On l.his |s)inl liellamy rejsirts that acetic acid, in 
the lorm of vineipir, has liitherto Isssi chietiv used, anti 
sidjihurie iwitl is'easionally 'I'ite eastdii must then he 
neutralised heftu't' it can Is* usetl fnrthei', for which piu'pnse 
it is .stiM‘|ssl in a solution of lime (lime-water) until it no 
loiijj-r iisldens blue litmus p,i|K>r. 'I'his treatment fui-nishes 
insoluble calcium iWelate. which must he washeil out before 
(he casein can Is- eonveWisl intio ;r|ne Kor tills reason liel- 
lam\ retsimmenils that the casein sliouM he tin own down by 
means of vci'etahk suhsUneiis, whose nia^rulant piMperties 
ai'e Isiseil on the piwmei* of tannin, e.ip, eiitcli, t'liina liai-k, 
oak hark and other liarks. sumach, etc. Spetnal suc(s‘ss has 
ath'iiihsl tile use of wilil-ehurry liark (priKnis viriimiaiKl) for 
this ]air)sise. The resulting' casisn ihs's not i'i‘i|uim neiitrul- 
isiiii', anil is laisily workisl up, Isvsiiles Isdnj; more uniform 
in ijuality. At the same time, the i|uautity of the precipitant 
is immaterial since any e-sceas remains in solution and 
then‘fori> does not stick to the casein when this is Isiihsl. 
Whatever method of prapimtion is adopted, it is always 
ailvisahle to add to the (win a little sodium aiwmate, 
XadT.\.s()j, or some other salt of ai'senie, since this iinavases 
the adhesive jsiwer and forms a kind of chemical munlant. 

Anotlier mclhol of iirepariiy casi^u s|>ecially for use as 
an adhesive is the following'. Milk is left to stand in a cisil 
place and the civam carefully skimmeil off, this beiii}' isi- 
]a>at(sl as lon^' as any cn-ain continues to rise, the milk Isiing 
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afturwanlK wiiniioil lo maki- it ciinllr. To test wIk IImt nil 
till* CHWiin 1ms Ixfii pm'ijiitiiteil liv tlif lactic aciil of the 
milk, a Naiuple ol the he]uir,:teil lii[uiil is ti'eat<'>i with !i little 
hyihuchhiric acid, if a |)reci|iitati’ is foriiieil there is still 
soiiii! easeiii in solutioii, and this should he throw ii down liy 
an aildition of I per tvut of liydnichlorie acid, without waii- 
inj 5 any hnij^or fis’ it to eiinlle. 'I’he curd next jai'ssod ainl 
washtsl with soft water until the washines aie five from all 
trace yf jcid. To remove tin' tinui ihirticles of fat the cwd 
IS Isiiled up with w.iterand (-jiriaid on a filter cloth. 

When dry the ciml is pivssed aiiil drieil, tirat at a mod- 
erati' teiii|s'ratun‘, then with an iiicivased ap])lic:ilion of heat, 
and linally in a partial vaeiium if ms-essary In this way n. 
ean !«• ohtained either in the roriii of line granules or as a 
horiiv shrunken mass, in either case it will kis'jiiiiiletiniUdy, 
lint is liahle to inseci r.iv.yis, and i>'peciall\ to those ol 
larva'. 

I'VSKIN 111,1 I,. 

"t'aseiii "hie is [ireisin'il li_\ dissolving lal-lis'e ca.si'in in a 
sa'‘iirati'd solntion of lioinv, the ivsiiltiii" coiKs-ntralisl solutiuii 
li.ivhi" stniii" adhesive piopeitiis and lindiii" extensive em¬ 
ployment as a snhslilllte lor "hie and yum arahie," siivs the 
/I’r ri/' (/cv /‘niiltiiln (Vnmh/acs 

The Isirax- .sohilioii Is ]m'iiinvsl h_v dissolving one ]«irt of 
Isjra.x III 12 purls -if cold water, the casein Is'iii" tln'ii iiddisl, 
little hy little. Caseiii ]M)wder is a mixtinv of (I ]iarts of 
easein and one |Kirt^ot ehalk, holh in a |s>vvdei'ed eoiidition. 
The mixtun* must Is'stoivd in a drv place and shaken up with 
cold or hike-warm water for use. ^1o jnepais' e.iseiii is'ment, 
eiiivlloil milk is triturated in a mill and with suiss'ssive addi¬ 
tions of slakisl lime until a eoni|»let mass is lorimsl. 'fiiis 
must he used almost immediately siiiee it haidens very ipiickly. 
Casein dissolvisl hy a solution ol carhonate |sitash or sislii'iilso 
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I'nniis nil I'Xi.'i Ill-lit Ciiincnl, Tlii- iiiiist ravouriilili- |)ni]iiii'lionN 
lor till- iiiixliiii- Uiniiiii}' i-iisi-iii ciiiiii-iit lire 5 |iiu-t>s iif inm’ilciixi 
i-iiM-iii mill I ]im‘l of pulvci-isi-il' liuriil limi-, iiiixi-ii ttiiii-thi-r 
witii sufl'ii-it-iit lint wnt'i-i' tu iiiiiki- il thin jiiisti'. Clnsi-in foi- 
l■l■llll‘llt iiiiiy iilsn In-]iiv|iiiivil rroiii skiui milk, by ili-yiiin tli<- 
latti'i' ill thill liiyi-i'.-, n-ilni-iii;' tin- |ii-iiih]i-l In pi iwili-r anil mixing 
il with I (nii'l Ilf i^ttivk-limi- anil i-iiiin^h wali-r tn rnrin a jiantn-. 
tilnnil alliunii-n may In- iim-iI in ]ilai-i- nf (-aai-in fm- (-i-rtaiii jiui-- 
jm-ii-n, its iiisnhihility in w-ati-i- alli-i- i-xjiumu-i- tn a ti-nip'-nitun- 
nf •1(1 (’. Ill-ill!' iitili-it-il ill the ])a|n'i- iinliisti-y. A wi-athi-r- 
pi-iK)f paini may In- |ii-i-paii-il li\ i-i-plai-iii" (-asi-in hy liin-lv 

iliviili-il »hii-. 111.. In-iiiii jii-iiuinl wilh wzi-, ni-latiin-. 

Ill- "11111 ainliir ami ap|ilii-il In tin- Mii-fai-i- tn hi- niati-il. Whih- 
till- jiiiint i-islill fi-i-sh il in ^^nn- nvi-i-with a I |ii‘i-ci-nl. Mihitinii 
Ilf hii-hiximati- nf initash, whii-h anliiliKi-s thci-natin;; ami i-iiahh-s 
it tn staml w.ishinu. Tin- swim- i-i-siilt may alsn In- nlitaini-il 
with a 2(1 ]H-i- i-i-nt. snhitluii nf chniiii- alnm, ii-mh-riHl slijrhtly 
iilkiilxiii- with ainii-.iinia. 

C'\M-aN (ihffc IX l‘l,Vl'KS nit I'Yakks. 

(Iiii! hiinili'i-ii and lil'ty jiai'ts nf pin-llii-il dry (st-«-in,,ui’i- 
nii.M-il with T~i jiai'ts nf a --nhitinii of sndiiiin tunji^Htati.- iiiid 
wi'll xlii-i-i-il. 'rin- mans i-i thi-n thicki-m-il at a minhirati- 
k-mjM-ratiin- in a jai-ki-li-d i-namulliHl pan inr on tin- w'at<-r 
liath;, t.r, i-- i-niicuiili-ali-il as far as ]ini«tihh', anil is tlii-ii iiast 
inln moulds nr isiin-i-d nut nn a sln-i-t nf (-lass nr iiiarlih- pliiti-. 
If tnnuldeil it nan Is- cut into Hat slalis like },dufi and dritsl on 
trays: hut in tin- ntlii-r i-.t-u' it forms a iiini-i- nr h-ss snlid 
mass (accoiilini; In tin- pi-rn-ntayi- of wali-r pix-si-nt), which 
«-aijily dissnivi-s in lint watrr. 

KoUiKIi’s l!,lvl'lll CAlH-tlN (il.I'E. 

H. I>nldi-i- nf <'harlot tciihui-^, pixijnixis a nlua posscssinj; 
till- saun- adln-siii- pn)|H-i-ti(-s as ordinary joiner's ^duc, lait in 
a liiiuid fui-iii, which is ivady for itsi- without warming and 
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is cajiablc of iisHiKtiiijj moisture, by ti'C.-iUi^ <lry raKein \yitli a 
dilute saint'ou of Istrax. or \\itb sulfirii'iit iimmonia to prn- 
dnee a faintly allcaline ri'ailion. I'liis )ire]uiration may Im’ 
ua(!il or iiii'UHl with lii{uiii stareli in any inriliorlioii. 

('llOSSIMLTSUIl's Al)llfcM\ E. 

A iiiivtim* of easidn, oaslor oil ami lipsi’od oil, tbickeiieil 
by brat, is tn-aU'd with nlniii, snj;ar-<‘aiiily and ili'Ntrin, nml 
heaUsl ov''bonio”(‘iiroiiN iiiiji is formed, whicli 
is then treated with wator-yJasa 

•Ikhomi.n’s (^shi\ .Vdhksive. 

Aee(*r*lin^ lleruian jiatenl, 1,14,2^!), lime. \vati‘r-ola.ss 
and easein aif mixeil tofji'ther and ii])|)liis1 to (.he wissl to be 
{filled, loft ti> dry ami allerwaids heated with a]i|>liration of 
pressiui-, to make a wateqm" f joint. 'Jliis iiielliorl of mix- 
in{f the tlinv inifivdieiits direct lias the <lisailvanta{>e that the 
easein i.s not fully dissoe,iated. audit is liAind that thi ,idlie- 
sive is more jKiwerfnl when the easein has hern tiisitisl with 
limi> water liefore mi-xinj; it with the vi ater-{{lass and lime. 

'riie method of ti-eatin{f ejisein with alkalies is not ne». 
and a process of this kind is deserilHsI in ({ernian |aitent 
H(i,:i.'),5, though the piu-(io.se of the watment in that insUince 
is a difl'enmt one, namely, the proiluctiou of a visisms sohi- 
tioh of casein. With this obji-cl the cimein is tnsiteil with 
■sudieient alkali to piaidiKH* a laiinly alkaline isaietion, that is 
to say, the amount of alkali ailded is in excess of (hat neces- 
sary to form the neijtiiil casoab*. This implies that the casein 
|iass(^s uito solution and is no lontfcr in the eolloiilal form, 
which solution, however, is incati^ile of lullillin{f the ]»u1im)S(* 
fiM- which it is intended, namely, that of an adliesiie and 
tiller. To ovei’conw this <b-awl«ick the ca.sein is reconverteil 
into the eolloiilal state by means of tannin, so that the.^ final 
product is imnroviHl in ii'sneet of adhesive and fillinc ixiwer. 





Hi 

Hi-iiPi' tlic iiii-tliuil onisiKt*. ill first jm-jmriiij; » iKiii-iulliesive 
Miliitiini anil tlii-ii C(mvi-rtiii}> if, into an lulhcsivv by {lartial 
|ns-ci{iitati<in of the riwin. 

Oil till' iitlicr 'iiinil, tltiiniiiiu jiniiMiscs to I'lli'ct tlu- saiiiv 
ifsiilt ill a iiion! ilii'crt, iiiuiiiicr. Tfu' ilissm-iatioii iiinl solu¬ 
tion of tile CiiM'in by alkalies is avoiileil, liiiiewahT licili;; iisisl 
to make tile eiisaiii swell up. In eerlaiii eireniiisiann's tlie 
wliole of tile lime ean be ailiieil at onee, but this is atteniliHl 
with tile aforesiiil ilrawliaek of nnei|iuil ilistribiitioii-of the 
easi'in a ejinliiii^'iiev that is oMs-emiie in file pri-seiit ease bv 
tbe ja'elimiii.ii'y swellineof the easeiii in a small iiuanfity of 
lime water It iiiiist not be for};otten tbal in tbe siibjoineil 
reeijie tile i|nantity of lime water inenfioneil iIih-s not rinitaiii 
eiioii^b lime to forin a salnratisl casein c itii|ioiinil, tlioncli it 
is siiltieieiit to eanse ‘iwelliiie ami lints ja'ejaire for tbe forma¬ 
tion of a boino^'iieoiis mass tbinneli the subsisiiient iii'xine 
anil eombimilion witb tbe a'litisl lime 

(be metboil is'|H-rformeil as follows. 

Twelve ami a half jsiiiinls of urnuiiil easein powiler are 
mixeil with a tbreefokl i|nantit,v of eleiir lime water .stirreil 
up in tbe same anil left to settle for alsail forty-eifflit Ilian's. 
Will'll tbe casein lias swollen up iimler Ibis treatment tbe 
mass, weijrliinc alsiiit .’>0 lb., is iiiiM'il with 21 lb. of lime ami 
25 lb. of water, the wliole la'in;; ke]it Well stirreil for alsait 
twenty minutes, after wliieb 17! lb. of water-class in'!'stiireil 
III. Will'll this mass lias stisul for a while it may be fiirtber 
ilihihsl if iieis'ssary 

In this manner a very iiniform anil elli'i'iixe ailbesi\e is 
obtaineil. one tar superior to that riii'iiisbeil by tbe jiroeeKS 
ileseribisl in thelierman |ailenl tilt.l.'il! 

Tbe whole of the easi'in is aeti'il U|Min and no uniiilhieneeil 
jairticles aii' left in the mass, as bilberto, (o lie a siati'M' of 
weakness and diiiiiiiisb the waterproof |iro|a-iiies of the inl- 
besive under the ai'tion of heat and pis'ssnn' later on, owiii^ 
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to thoir 'ttoiilciicv to al)s(irl) iiinistun>, to (Icci)in]io!>. or to 
putrufy. 

Tankix ahhkstve. 

A Holiitioii of tAiiiiin nr ilrnK'tifni of i;iilliiiitH is tivalisl 
witli a ^rniiiial ailititinii of clciir liini' watrr so loii}; as a 
ci]iitat(‘ routiimcs to form, ami until llir siijs-i'iiatiuit lii)niil 
turns ml litmus iwi]s‘r l>lur. Tlii- prccipitut<‘, isnisistin^ of 
ralciuiii tiunialr, issr|Hiratci| Inuu llii nijuiil,driisl, and mixed, 
{piaiiid and siftril with rasriii, (hr usual pi'ojsirtions la'iii;' 
alKiul !)(l jiiirts of rasi-iii l^o 10 of tainiatc. For use the 
jsiwiler is mi\<Kl with watc.-, with whi>di it forms a >iHcoiis 
adhrsi\r, wlihdi, when perfeelly dry, is \ery hai’l and touffh, 
Is'iii!' also eomplelelx nisoluhle in water, petmleum, ajid ods. 
ami therefore .suitahli- for a \arii‘ty of pur|Kises 

H\l,i,'s t'ASKiN tii.r*; 

A |siWerful fii'eprmif nine is ohiained, ats‘ordiu;> to \V. A. 
Hall hy mixino— 

.'At to (tO ))arls ii\ t)i dn i‘ahOiii. 

'J() „ „ S'idllllll 

10 . . xxliuiii Milphilrt. luid 

;K)t<i dt\ liiiM*.-likt'd or Ininird 

• 

In another of Hall's rerijii's an adhesi\e is pii'pared hy 
niudifyine starch under the iiillueius' of hi;'h temin’ratun-s, 
and siirriu^ tins proiluct np with casein until tin- whole is 
nearly or i|nite ahsorlssi hy the particles of casein, a dissolved 
alkali liein;; added durin;> stirriiur l!,v the intimate a<lmix- 
ture of the several ineredicnts a very useful ailliesive is 
olrt-iineiL 

Still another pi*x-e.ss cmisists in eiaidanin^ eertain pro¬ 
portions of casein, ammonia and forinaldehy>le to I'oj'in a 
mass siiitahle f ir sizine piper, srt’aw, etc. 

Wvi’Kiifltiiot' tli.ni; 

A watur]>r(K>f ^lue or putty is ohlaimsl hy mivinj' an 
alhnuiiiioiil,snlistanis' like casein, allmiueii, etc, with a 



('\SKIN. 


S(i 

<‘an<itlc alkali (]K)taMli, witla (a- liiiiu) (u* a carlional.n, xilieate- 
l«>ratc (ir |>lios|ihati> cif mnla or ixilaxli. The itireutor atatoa 
tliati when an oxom of alkali i'. ]m-Hoiit tlir pnxiuct taxin 
Ix'comcN inaoliililr ^ iu tr'aUT at tlir uivliiiary triiiperature. 
On thf otkrr Imiid, wlicii tlir allannmonl sulistancu ia in 
KXfifiNs till' eonvci'Kijm jirocoiMis slowly, lint is arculrratril by 
wannUi. In nsin» the lattrr pn-iiaraMon, (.be snrfari's to lx* 
Jouiril an- C(xit.<'<l with tin- inixtnrn, b-ii to dry, and tbi-n 
fa-rssi-il lo},'i.'tl«‘r Ix-lwi-i-n liot nilb-rs. Inert snlutaiirtyi may 
Ik- added to tin- uiixtiin-. , 

Lnp^iii C.tsEis Ou E, 

' 'I'o pn-jKii'i- a stalib- casein {-lue wbieb will dry or .set 
iiinnediately lUst jx-rfeelly rivsisl moisluiv and tbe inlluenre 
of wcatber, 10 jxii-ts by weij-bt of fresb eni-il are mixed xx-itb 
G ]iarls of water to a tbiek |ia|i. warmed to 4fi (' and tlieo 
stirn-d with a snllieiency of animoni.i nntd tin- casein is fully 
lin-C’oitated. 'Iliistfiu-nisbes ]nne casein, and the wbey can 
lx- eliminab-d by draining, |iressHre or c-iitiifiyalisino. 'Hie 
n-snltin^ casein is wasbisi by spn-adiu}; it oat on a stn-tcbed 
cloth and jxan-ino water o\er it. - 

'I’hc jiniditct is next mixed with ; to 1 i«irt by weijjbt of 
stnaio lunmonia sobitbai in a laui and bi-atol to :{0 t,o -tO 
(’., whereby it is eimM-i-tml into a Ibinid ^lue, which can lx- 
diluted with alxuit W) |x-r ca-nt of wab-r and pn-served by an 
addition of eai'lxdie lu-iil or thymol. 

To make a i|uirk-settino joint with this piv|Kiraliou. it is 
laid on with a bnish, and left to dry, the sitrfaces Ix-iii}; after- 
wanls lirusheiJ over \iitb milk (or thin cn-am; of lime and 
pn-ssisl tofi^etlier. Tlie calcinm of the milk of lime comhinea 
in the joint willi the casein of the jrlue, ammonia Ix-.in^ 
lilx-ratrxl, and the n-sultin^ calcium caseate, fixes the sur- 
faci-s so tiohtly th;it the joinisl article can he worked five 
minutes aftcrwaixk 
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Till* niiiiuoiiiii nui of cmirw I*' rciilurwl by mnstii* .rxitiwli, 
(lanKtic sodu or any otluT .ilkuli. lint tll^ iirchciicf or'sucb 
iilkalirH iiiiiki-N tin- irlur iiion- st nsitivi- txi moislnrc. 

* 

HlWIlKIlKII (\SK).V (ii.ri., 

plU'itiril camii. I.) to 20 ]iiirtn liv ncijilit., is ffinniid 
liiir nicnl in :i |>ul\(‘riser, luid tlieii iiiciir|»ir!tleil. in u sift- 
in;; iuni mixing niacbiiie, nilb I bi 1- iNirls of >;i-(inii(1 iHinix 
or 2 to H parts nl' scsliiim bie.irlHi i.ite, ^rent eiire b.-in}; Is-- 
stoweil on )irii]ier iiiixini'. 

t’vsr.i.v Axn lioisw (Iia k. 

'I'liis is n siilntiiiii of eiiseiit in u siilnralnl sointion i.f 
Isirax. It lias .1 trans[iari‘nt, ^jelatinons ii]i]H'nraiiee. uinl 
wben i1ri(‘il forms a ycliowisli-wliile, soiiiewliat brittle 
mass, M'liieb is nailily soluble in watei, lias bi{;li lulbesive 
piiijKirtii’s and is siiitalile for eibinetinakers’ use It is 
pre)iari‘il by setting milk to eiirdle in warm [ilaee tlie 
eonilileleiless of tlie o|ieration Issno (esttsi «illi byiliMclilom! 
acid, I )K‘r cent, of wbieb is added to tbe n.ilk if the test 
nr'ieales tnat casein still remains in sointion. Tbe pttrili- 
I ition and dryine of tbe casein are is-rfoi’ined in tin* manner 
already descnls'd at tbe beeinniiie of tbe iin-w'iit chapter, 
h'or use tlie necessary iptaiitity is iilaissl in a suitable \ess(‘l 
and mixed with levijc.ited chalk, slaked lime, wat(‘r-{;lass and 
Isiiax sointion, an e.\celluiil. adhesive In'iiif; thus olitaiinsl. 

Aworiliii" to atiollier reisirt, this ])r(Hlnct is prepared as 
follows. Milk is heatisl with a little tartaric acid, or when 
lar^‘ ipiantiities are to be pisslni'isl, is curdled in tbe 
oislinar^ wa.v as f ir clns'scniakiii}i. The iiisultinj; cuijl, in 
a still moist c .uditioii. is spriiikh'fl with a solution of 6 parts 
of Isirax in 100 |»irls of vrater. luid yently wannisl and 
stirrisl, tbe casein Is-inj; thereby dissolved. The dear solu¬ 
tion is a straufj adhesive, cluaip and durable, and can he 



nwil t<h rcpliiri' ^iiii-Hi7il)ic in nil ciws wlii-iv lll■\trin would 
Int utiiiuit;ul>li' 

Caskin mil JlKNinxti duss, (.’hina, ktc. 

Tak(> (ini' i|U,-trl if milk nnd ntir into it. 120 ^miiih Urlai'ii' 
ai-iil, jifiitly hcntin^ until it cnnj'uInti'K 

Drain oH'tlic ciik 'in and diaaiiKc it in a (I ja-r cent, ivaiwcd ' 
liiirax solution i.i., just Millicicnt to liiiupfv 

SoiAii ('askix Aiiiiksim. 

Till' mass, iMiiNlstin;; of .1 n.ixtiiri' of alkali tannaii', 
I'asi'in and wati'V, is said to (himscss }jh»1 adlicsivc jnn- 
js'itii's In tile drii'd slati' it fonns a somi'wliat liani and 
rntlii'i' I'lastii' mass, wliicli is insolulili' in water and MLriiniK 
otlier lii|nids It is |ire|iai'eil liy jMinrin^ a cold nr wariii 
solution of tannic acid 'luirk extract) into a .solution of milk 
of lime until ]iri'ci|iitation (s-,ises ami the lillrate has an 
alkaline reaction. The precijiitate is se|iar<it('d and is dried 
lit tie' irdinar_\ leifija'i'iitlUT in a ciirri nt of air. This cal¬ 
cium taniuite is |iowilered and iiiixed with Inne. iinliiss an 
excess of this liase is jirHseiil ahead_\.the whole la*ilie next 
ifviund alone with casein |Hiwder. sifted ami stirred H|i with 
a snlHcieiit i|Uantit,v of water Acenrdine to the desired 
character and jipiperties of tile liiiLsIied )iioduct. Iniiii I to III 
Isirlsof otsi'in arc taken to e.ich jairt o| tannale, (‘asein is 
not |ips!i]iitated on addiiif' waU'i’. hut the niixtnis' forms a 
stronjtly adhesix-e iinicilaye whieh. when dry. heninies liaisl. 
tone'll, elastic ami insoliihle in water. |H'tioleum. carlaiii 
disul|ihide and other Ihjiiids 

('Asi:iN til.lK Kllli (‘akiiimiaiiii. llll.VIX 

Km't)-lii(' n'lrls of dry ■casnin |)owder ari' dissolved liy 
di'fpss's in :i2 laii-ts of water liy (sintiniied stirriiie. 1 |iart. of 
lairax and rather more than ! pirt of strong iinimoiiia hciii}; 
ad'leil'to the mixture, which is next warnied up to miar 
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lK)iliiiK fill- some time, the mass ta'inj; still Icejil slir.vil, ami 
finally omilt'il. If the fjhie is Uiii thick,* it may he tlliiiiieil 
down witli a litile aniinoira. A eiKsl casein j;lue csin also 
lie ]ire.]»ired from unsein jiowder. •mai'iiesium eliloride anil 
j^elatiiiised starch. ’ 

OWEI.N Soi.i TKiN 

A solution, ]iati'iiti‘il hy llie I’asiin I'o^ijianyof America, 
is |iri-iaired hy ]ireei|>it,atin” casein with liyihuK'hlorie aci.l, 
and djs.solvin}; I part of the precipitate in 1 to 8 [KH-ts of 
wafer with an aildinnn of O’l to (I'I2 part of trisodiuin 
phosphat,!'. 

A caseous mass, suit,ahlc for use as ,i hiud or adliesite, 
is ohiained hy mixing; ,i solution of nnslitieil starch witli 
eraiilllar casein, the inixtlin' heiii;; stirred rapidU until the 
starah is alisorlidl hy tlie jairticli-s of,casein 'llie mass is 
reiiderisl alkaline diirine tin piuccss hy addin" a solution of 
alkali. 

KiA'Ktx's Mh;riiiiii of I'siMi'tli.i e 

One side ol the aiticic to he };lned is ll'■at^■d with for- 
uuildeliyde. the olhei coahsl with casein putty, and the two 
J.n'ssed together, liottle laliles and the like an- moisleiii^l 
with lormaiilehyili', dried and iiaited with easeiii ;;hlc. 

(il.l'l' I’oniihll. 

To pre|i,iri' i;lne jiowder, casein is niixisl with |xiwdensl 
slaked lime ill .siiihilile |iroportions, the iiii.xtun- iH-iii;; stirred 
up with water for use A very ^ikkI cenient or hind is oh- 
tainisl hy mi.xini; ij)-y casein with le\i;>iiled chalk, powdered 
slaked lime and a solution of siHliiim silic-itc or Ixn-ay 

I'aSF.IN til.l K 

Iternsix-in pn-jain's a sulistanis- with the, propertiixs of olue 
by mi.xiiiji citsein with niet.illic silicates in the colloiihil state. 
With this ohject, tin-ciisiiiii, either in skimmed milk or'afu-r 
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srpunitioii tliiTcfnim, is ilissiilvtHl in alkalies or iilkiili salts in 
the usnni manner, ami is tlii'ii mixed with waler-^rlass and 
some other metallic eoui]ioiind ,surJi os calcinni rldoridc, 
Inriuui ehloride, or^uiHoiii^simii chloride in aqueous solution. 
'I'he easisin eoniliiiU'swilh the metal of llii! chloride, and ilonhie 
d(!Com]H)sit.ion is set^ u|) Indwecn tlie chloride and the waler- 
jrlass. forniini; alkali chloride and the silicate of the other 
meUl. This ))nHlnct. eii. nia^'iiesinni silicate, is insolnlile. and 
would lie |ireri)iitnteil in the aliseiice of casein, hut in [ii-esciice 
of that sulistiince as.snnies the colloidal form, siniikr to tiuit of 
the (iisein solulion, the niixtnie if l.he two aii^iieiitin^ the 
adhesive imijrcriies of the easidii. The followinij iiinportions 
of the ingredients may he reipirded ns tyjiical, KlO jiaris of 
casein arc’ niised with (iOO of \\,it<‘r and dissolveil hv the 
aihlition of 12 ]iarts of carlsniate of sishi To this solution 
areaihlcd 100 |airts of a 10 ]«’■■ nait solution of uMjpiesium 
chloride and .SO [laits of siHliiiiii silicate or pola.ssimn silicati-, 
the jehole heiii}r stiiTed continuously. The driid )insluet 
swells up like ordinary elite in cold water, and dissolves in 
hot water. 

(kSKIX (li.ri Klllt M U('ll-MAKt.\ll 
t'asein forms a onnd siilistitute for e|ne or dextrin in 
match-makiiio. for the followine is'iisoiis. It can he dis¬ 
solved without, heat, is neither hy;;niscopic nor inihumiiahle, 
and can also Ih- made water|iim)f hy snitahle tn-iitment. 

'Pile. pn‘|ianition of the solulion is .simjilifiisl hy nsinji 
sodium eoseate or water-soluhle raisein insO’ad of the \nriely 
.soluhiu ill alkali. Wab'C is heated to near Isiilin^ lllltf' K ) 
and the casein jsiwder is shaken in and stirnsl. 

■IjJUSKti's (’ASKtK l’t”lTIKS. 

1 . 

Kn-sh curd is boiled wotli water until it has dissolved 
to a ru]iy mass, and slaked lime and liiiely sifted wiaal ashes 
are stirred into tlie solution. Tlie pro)Kirtions are.— 
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I()0 [Ulrl>>, 

ano .. • 

ai 

AmoUut ]»nUy, Nuit.iil»l<' ri)rsto|i)iiii^ lai'};!' IioIck iii iimsoiu'y 
or for ]ioiiiliiiK joints in hrirkwork, is e(iiiv]ioniiilml of• 

‘’■“"••'ll ■ laiHvrts. 

Slakofi huu‘ . . All „ 

Hea Haud. . . 'i(l „ 

S. ('am’iii Itiiid for Mi'er^rluiiim 
('iiKciii is ilissolvisl ill n'kiili silinitK', iitirinl <|ni(!k1y with 
tiiicly-imM'iloii'il ciilciiii'il iii.i^iicsia iinil nwd at onw, .siiico it 
vi-ry soon lianli'Os. [f llll■(■rsl■llilnm |«iw«Jfr !»• isliksl aloi;^ 
wiiili tile ina^ii'hia, tlir n•Knltino mass r-losoly ri'Soiiilili'H niil 
iiiis-i-scluiniii, ami eni Iio iimsI for inakiii;; a sulislitiito for 
sjiim- 'I'lii' iiK'crsrliuniu jiim.lcr is olitaiiicil liy jinlvrrisiii}; 
auil siflino the waste tiirnin;;s aisl siiaviiijpi of 11 ^ 1 ! imsT- 
srliauui , 

4. Ciiretii J’litln 11 /tJiKid Keritinij J'ouvr 

(jiiti'k-limo . .40 „ 

I'ainplioi. . . 1 

Hx'Sf an* [KiwtlmMl s4»|)un)U*l,v, iiiiximJ, 

.iu«l |«ckri| in cIusimI j^lass vt'sstjis K(»r ii8<\ th»‘ 

|NmdtT is stirml n]» i|iiickly with ilu*. iim'ssiiry <|uaiiiitiy of 
WAtor atul UHi'il at otieo. 

5. CitMcin (•t'tHt'ttf /hr Porcf*l<fut 
(JaKciii disNoUcH R'aiiily in alkali Kilirati*. and tiir Mointion 
foriiiK one of thr fcest ])OKsil)le (*«‘mi‘ntis for {K^nn'laiii. Il> Ih 
prepared hy sliakinj; u]i 1 part of I'rwli wiwiii with 3 lairis 
of wator-jflasH in a lK)tth‘ until di>#(olvt‘d. 

d. OiHifiiii. (U'mnit for Ulan**. 

Skim milk ( 

WatiT 

lime 


Onrd 
Water . 
Slak.-i limp . 
WoimI twhiN . 


100 }mrls. 
AO „ 

-HI « 







il-i 

Till- eliiwf is s(‘|)arat(Hl fi-oiii th« riuil, cut up into small 
picn-s, and i'iiIiIhsI down with water until a mpv, nnifoi’in 
iiiiisH is pnsinccsl, into wlnVli Yli/' skkisl lime is stimsl as 
cjuickly as possilih; the mass Isdnj; nsisl as sisai us made. 
It will not only stiek ••lass firmly l^i ^hiss, hut ran also Is' 
used for rastenin^ metal on },dass. jvii'relain and muei'schauin 
(pi|H- mounts] 

7 . 1'iiiu‘in Vi'inenI fw Mi-IuIk. 

Lj('vii*aU‘(1 quails xani] . , tOixirl^. 

(*asi‘iii . . K „ 

t 

mixed with sniUeieiit water to make a eri'am 

K IImi liiiiiu Vfiiienl. 

{II Ten |Kirts of easein and ~i of Isaax atv stirred with 
water to a thirk milk, and nsisl ,is t;hie. The luixtim- may 
als() !»■ nsisl as an ailhesi\e for the lalsds of wine Isittles, 
deij^jt diS’s not enw inoiildy or loosen in <lanip eellai'- 

(fcl If the alstve cement !«■ eiaiteil omt seteivil times witli 
oallnut i-xtraet when dry, il hiKsaues wafi'rpns)!, owinj; tfl the 
hinuation of an insoluhle eom|siun<l U-twi’eii the cisein a nl 
the tannin. 

\'ery slroiie waterprooi fahnes, siniilai' to those treaUsI 
with ruhher solution, can Is- ohtaineil hy dippiiie rlosely- 
woveii cloth in a solution of casein and Isirax, allowino il 
to dry, ami then ilijipino it in a solution of ealinnts 

(ei fiora.x is laiiled in water, and the cold solution is 
jsiured over fn-shly ])reei|iitat<sl eas>-in, which it thendiy 
dissolves to a clear, thick and stnnioly ailln-siic mass that 
will keep indetinilely withonl dccom|sisino. 

This piv|Kir,ition apjilied'to |ia]H'l> leather, linen or cotton 
cloth forms a handsome, o|ii.ssy roatine, and on this lussmnt 
il is hii;^'ly ilseil as a \arnish for cardlsi.ird lioxes lU' leather 
fancy tpssls 
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!). (hutf in imd WMer-i/lafiix dcnieiil for CHomu anil I'ortrliun. 

Casein, H* isuls, ami wjt.<-v-};bss, 60 jiarUi, aii’ iiiiMsl to- 
^Uicr. It is ii|)(>lii‘(1 as i|uicklysm jswsiUi-, tin- 
articlt's Is'iii^ ex]xtwil to tlw air tii Ury. 

10. I'orn'in-i'hiila I’l'ineiil. 

(t'lsriii is |in-i-i]iitatis>l fiimi milk witli \iiii-j;ar, tlnm was'n il 
ami nslissolM’il in a mininniiii (|i.:intil\ of I'anstii'wsla solu¬ 
tion till'inv|KU‘ation Is-imr storoil In wrll-elosoil iKrtlli's 

\V.\sit,\i!i.K ('i;mi;vi nil! ISoMiDs. 

<'ll‘.1*111 

Wald . 

Viaiiittiiix 
Inn* 

\Vk\k\ ('i;\ri:NT 

Til' rasrin is nnt nwil Jin'i'i. hut is 3ir-sl s* iji«u 

iiltri* till' ailditioii of snim* n'hiuilyiii;^ sultsfuic*' {*'•*(. tiiuiiiiii), 
it :w*iiuii‘'‘s Mijirridr projuTlirs In thnsr ol n*iiifnt.s jircjiait'd 

usual wny. Tlw casiiii is rfiMiiTcd slijilitly ulkahyi* 
witl* vulrt nr ]K»tji.sh. and ihm liratfil t'nt almiil t\v**iily-four 
Ilnurs al a ^'*lll|«'l'^llUI*^‘ nl almiit 110 I*. Il* is next inixnl 
\\i*\i liinr or wat(.r-i,dass, and Hnally with smur luatcrial 
miihiiniii^ taiiiiiii, in niilcr t.o riiMin* ninii* rapiil n'siiiitira- 
tiinii Thr hi-sl ivMllts aiv nli(aiiu-il whrli (Im- lUstdii luiH 
hiTU lu'i'iuuv.l ill. thr alK»\(MUinril u-miH-ratiirr. othm-wisis 
Il hrdmvns li'ss laxnurahly Tin- laimin snliitiniis tn nsr aiv 
IHvfoinhly alMUil 1 |KaMrnt. <d‘{jalluMUMil, initdi, (|unjriUiMuV 
acid nr similar suhslanrrs. 'Dm* slakdl liinr, waU‘r#»la.sH, 
which may Ik.' ust’d in \aryiii;; |tr<»|K>rtinns, luriiish thr 
nwiuisit^* Liinisjanic rouiidalinii for llir or;j[aiiic inixtuii* tm Is* 
ifsaiilitsl. Tin* tinislifd |UT|)aratinii uaiy Is* usi*d foi* j;luiii;f 
woml ill till* nnliuary way* 
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CASEIK. 


Casein anii Liaik (’ement. 

Tin* riiiil is itiiiioviMl fnim iMi', skim-milk cIwm'sc, iuuI tlie 
muss is nililjuit wit.li wati r iiiiil wirmisl until it ruruislii-H a 
Aisfiil mass liks tiuiH'iitiiu'. Tin's mixtni'c is iic-st iiiooi'isfl'- 
aUsI til a plastic u>a.ss witli a sulliciciit unmnnt uf |x)H(lcasl, 
alakoil liuii'. in a wnnii mnrliar. An altcniativu nictlioil is 
to take '>kim-niilk cni'il, pi'i-ss lait t.lif whey, and mix the 
rest with lime as in the nther case. The (s-nient. must ls‘ 
nsiiil at OIKS- as it suuii hai'ileiis. The cut'll will nut take n)i 
iiioif than one-riiUfth its nwii neijfht of lime. If larj'er 
<|iuntitii-s are neisleil, a little line sati.l or hrickilust, previ¬ 
ously iiiaile ii[i into a |siste with the lime ami a little water, 
may Is- nsi'il to repliiei' jiart of the cunl. When the]eenient 
is to Is- iisisl in very line joints, it is prefenilile to tise a 
solution III' earlsaiate 1)1' jsitasli as the snlvenl, ami i'Va|Sirate 
an\ snperlhious water, oi to mi.\ the fresh eiinl with the 
salt. This eiment is highly suitiihle for iiienilhi}; Kkiss 
or iMireelaiii. 

"I’fl'Cll liMlM.” 

This is a eement eapslile of numerous iijijilieaiiiins. ami 
is maile liy niixino fn-sh eiinl with water-jrlass ami jwwilereil 
canstie lime. The eunl must Ix' well jiis'.sseil to e\[x4 the 
water anil is tiien imsirporateil tvitli the water-fjliiss, the lime 
lioinj; stimsl in so as to form a jxtste just lii'forc use. It 
haisluns i|uickly. 

CtsKiX S'roj'fl.Mi. 

This is nsisl for slopping; cracks lunl joints in wixiil, stone 
ami hrickwork, ami is prepifreil liy mixing 11 jxirts of watiT- 
Holulilc casein, K of levigated chalk, 2 of ealcineil magnmin 
arxl 2 {xu'ts of fine sawdust. Just Ix-fore use the mass is 
stirred to a piil|i with water. It penetrates the eracks, 
hardens i|uiekly, smoothens nicely and dtxis nut slirink. 
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or, 


Casein Cement I'^»r SifiNE. 

Fiusli cnni, |)ri“SM'il Uic wlicy, is knviuIiHl in 

wilriu waVr with nismt. oiic-l'oiii'th its wni^Iit of {lOW'ihTisl 
slakcil lime, l<i I'orrn a wift, plastic mass nhicli must Is; ustsi 
iuiinisliati-ly as it hiuilcns (piickly. Tj. j'ivo tlie cniicnt 
mins- laxly—whicli is dcsiralili! for use with stone--the lime 
shoulil have hi-cii niixisl licfon-li.iint wifli alsmt its own 
wcijjht of fine sand or lirrvkdiist, tlic mass heino made up 
to a stiff inoi’tiir will) w.itcr licfon- aildiu;; the curd The 
surfaces to lx- coiucnhsl mil t tv well moistened. 

Another escellent eement for this pnqsise, that sots 
slowly, hecomes \ury haisl amt aiLswui-s ailmirahly for pro¬ 
tecting joints ill stonework fismi water, alkalies, etc., consists 
of tine n'lnent mixeil to a stitf |Kiste with one-foiu't.h its own 
weir'll! of tine liriekdiist, and with moisU'insI curd. 

A j{iKjd cement, for wood is made of is|Ual i|uantitie.s of 
IKiwdered ipiick-iime, dry ciii-d and allanyeii, mixeii iojrefl i: 
liy stirriii" 

Ivsoi.fnu: Casein. 

' Morin makiw an insoluhlo casein hy tnuitin^ tim laiiA- 
merci.il article, [irefcrahly in the form of |siwder, with 
trioxyniethyleue, predously dissolvisl or sus|vnd(s] in w'ater. 
The mixtun' is theu heated to about liU' C., the casein soften- 
iuo tn a pasty mass which can Iv sha]Mid or moulded as 
dcsireil. Cnder the intlnenci' of the small quantity of water 
that remains in the mass after pn-ssin^, the triux 3 ’muthylene 
is dcconi|Kiseil int<» furmaldehvde, and this sulistaiice lining 
in Ultimate imsociatioii with the casisn reudersithe latter in¬ 
soluble 'i'his i-eaction pi-uceeds .slowly, so that no bahhles 
are formeiL 'I'he mars may Iv incor|X)nited witli cnicr}’ or 
the like, to form {p'lndstoues, or may Iv coloured in any 
desiisNl wa.v 



CHAITEU VIII. 

TllK |•RKI•\K^TI(1^■ OF T'l,.VSTIl' '\l\SM'’iS FHOM I'VSKIN 

LikI' all sulHiincf's l»«>icssiii}i Mi-oipi; nillii>si\i- piiija'rticK, 
casi'in is siiccially ail.i]iti'il lor’llif prcjiaraliDii of plaslir 
iiius.si's. wliirli call In' lii<illlili'<l cilln'i' ill ailmi.xlun- witli 
or;piiii(' sulislaiK'i's like samhist. uinnl iiii'al, ]Ki]n'i' etc, iir 
alouc ill the riiriii nl luisle III .1 mure nr less ilry jniwiler, 
ami set Imnl wlieii itry. Casein iiiisi'il with lime nr ntlier 
alkaline iiialeri.il eaii lie enn\ei-teii, liy the aililitinii nl' a little 
water inlii a |ilastie mass which, lliniteli \ery };raihially. 
'■‘fries i'l the air In' a traiis|iareiit. iisi.ss as liaril .is Imiie, and 
e.iii 1 h' stained any (silniir In this isniililhiii it ean he tiinied 
in the lathe nr wnrked with any nther enttiii!,' khiI. When 
[.lastie easein is mixed with nther sulistanees. such as nreaiiie 
nr tinely ]inwdeiei| inure,mie materials the |■l‘snltinJ; iii.isses 
an- eiiilnwed with the ]irn|iertj nl dryiii;; c|iiiekly, es|ieeiully 
nmler the inihienre nl' warmth. Care nnist. hnweter he 
ttikeii in the dryine jirneess nwiii;. tn the I'aet that all masses 
eiaitainini' niueh wafer shrink and eissily eraek while dr\in<;. 

The lulhesive ]irn|M'rties nl easein h.ite alretiily met with 
e.xtensive indnsti-ial a|i|ilieatinii. (Ireat sueeess has attended, 
I'nr exaiii)ilu, the attempts made tn ii'iidi'r (sdliiluid iininthun- 
iiailire hy ailiiii.xtures nl' ea.seiii; and speeial inentiinii will Is' 
made later nf the newest celhilnid snlistitute, ;talalith. This 
aflnrils an iiisUms' nf hnw uiiHlern in;t''RRil.^' enalilisl a 
raw iit'iteHal. hithertn nl' hut sli;tht use tnehnieally. In lieenme 
nf Nriiat iiidnstrial iitilitv. 

(%) 
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iMiT.vridv iMiin-. 

.\lilk cuiil. jmrtly m whiillv friiil fmm its ji(|ii(‘iiiis nnil 
ratty iniistitnciits lunl iimki-ii iiji iiiln sinaM lumps, is kiicailcd 
' fiiralKitil liftcpii miimt4>s in nearly Isiiliiij; wat'r Tliis tn-at- 
inent eanKi>s tlie S(‘]»ii'iili'in nf fatty iir ^'uiiuliir iiiipiirities. 
anil leaves tlie casein in an aliiiiisl is'i'fi'^ly pure state as a 
t(Ui};li, stiek.v mass t'aii* mn.st Innvexer, ls‘ taken imt t.(i 
piiiliin^ jlie kiieailiiif; lieyiaiil till- prii]K-r stojre, nr tlie nird 
will ls> tiiii siift ami {Kippy « Tlie prmlnet may then he jiR'SKed 
nut iutii llal cakes m hliieks'iif any desired shajK'. 

Th • casein |irepareil in this way can he mixed with pi};- 
ments nr nthei materials siidi as ixnry dnst. nnuind Isiije ui 
}^iiind isiiFelain. aenirdini; In the rhar.ieter of the article it 
is intemhsl In in.itate The jire|Kiivi|,casein is stinisl for 
alsiiil ten miimles in iini .'.iter which causes it to s<il'ten, 
and it can then Is' iinsirp iratisl with tin lll■eessary (silourinjr 
matter a othis- inirisslients and the icsHltiii" plasti- n.Siss' 
cast intiO imadds 

'rile tfiii'd. fnssi fisiiii whey, may .dso he kneadcil in its 
’•wh wats'i' of saturation with a little mnix> if uis'essart ;<t 
a tcmpi'ratun’ apiirnachine the Isiilin^ {siiiit. For this jnir- 
|Hisi‘, the curd shiaild he hinkeii into small picis's, this treal- 
iiici.t faeilitatiii" the |•^•movat of r.itt,v and ol.hvr e.ittiMiieous 
matter. Hy this means, the curd can Is- workdl at a loW(*r 
ts-ni|M-rat.uis- and far m in' cheaply than liy the lirst-naniisi 
luethisl, and also furnishes a toucher ipiality of casein. Tlic 
colouring niat.ta*rs oj other admixtures can Is- incor|siratas| 
as siHin as the fat has Ih-cii washi-d out and the mass has 
Is'cn worked, thus* savin'.; a s]Kjeial mixing; pmecss. “The 
tcmisTatun- to which tin- curd conUiiniii'; tlm water of satu¬ 
ration is uxisised, is alsiut 120' tiO 175' F. aecorditn; to the 
char.ieler of thu curd It is then workisl or kneailed for 
ahout Kfteeii minutes with or without tic addition of a little 
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linin' unti')\ iiiiiinjini' f<i I'lniiiin'iiu'iils, ilii' n'lit^'r iif Hiitni'ii- 
litiii iiMiiill\ siiltii'iii;> III iiiiiki- I.I11' iiiiihs jiliinMr Tlii' pnHlui-t 
is a t'iiii;:li. sticks iii.iss wliii-li isvi lii' |in'NKi'il iiitu lint raki'K 
nr an\ ntlii'r siiibilili' si.a|ii' 'Ilii' |in'|iaratiiiii is N]H'P.ially 
inlaiiti'ii fnr viiriiiiis ili'cnraliM' nr iist'l'iil iirtick's; iiii>l tli" 
furtlii'i' li'i'atiiii'iit ni.iv fiinsist in rnlliii;;, jiri'ssin;' liiniililiii!; 
nr any ntlii'r snikilik' ]iiiii'.i'.ss, 

hll.lliVTIIAl.'.S I’l.VSIlC Jl\ss. 

Till' iiiipfilii-nts nf (his |in'ti.iralinn cniisisl nf I'ausl.ic 
stmiiliii, iHiwilvrcil iiurlih' nr liiiiistniii' anil rasi'iii, tin' rnllnn- 
inj; lirn|inrlinns In'ini; rninniiiii'inliil' |in«ili'ii'il iiiarlih' nr 
liiiii'sloiii'. hi i parts, ('.iitslir sti'niitia. I |i.irl , iiinl a 
(|nantit\ nf pri'ssnl rasi'in I'linal In almiit iiiii'-si\t)i nf lln' 
(itlii'f Iwn sulisUni'i's Tliny an'mixi'il ln;;i'tlirr in any snit- 
alili' iiiixnr nr .stirn'i', tlii' sli-nniia .iinl casi'iii mmliiniii^ hi 
fnrni a M'l-y firm hiinli'r wiiirli iiii|i.iils i^n'iil lianliii'ss ami 
> A«i'n}'lli III) till' iC'licli's iiiaili' fnini tlii' iiiixMirr Tlii' mass 
in furniisl inhi tilu' ih'siri'il siia|a' lit ii'inililiii:; iiinli'r lii'iii.v 
pn'ssitn' 

" .Ihsii, l!iti.i'iiKi! & Kirrei.'s Issi'L.t’iixi, l‘iiia’Ai!vniix 

This pn'jiaratiiin is iiiinh' nf a iiiixtiiin' nf I'lisi'in and M';;i' 
talili; nils, (rhirh hilli'r may hr cilhi'r in a iiatiir.il slah' nr 

Niilpliniiatisl. Till' Inw prirc nf r!i|N' nil, ..I nil anil rasinr 

nil rpnihirs thi'in s|aH'ially suitalilr fnr I,hr piii'iHisr. Thr iiisriii 
may hr pn'jHinsl in any auitahir way, and is iisisl rillnr in 
till' stair Ilf dry jKiwdrr, thr |iri>asiMl d,iiii]i I'niidilinn, nr dis- 
anlvrd in alkali, iKirax nr ntlirr anlxml. In thr twn fnrnirr 
I'.asi'ji thr nil is kiiradiiil in until a hninnip'iiniiis, (rrlafinnits 
mass is fiirnird, hiu wlirn dissnUrd Pasrin is usi'd thr liquid 
is uvaixirah'd until a knrailahir nia.ss is fnrnird. and this is 
mixisl with thr nil. 

Till.' pn']Mral,inn may thru Is' wurkod iiji ahiiu' nr in ad- 
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inixtuif wit.li ranntcliiiuf or i^-sin, to form ii humi.m-iifous 

I ''b 

iiiiisN, .■ini! \\ Ill'll rcaiii is hm'iI tin- jiniiluKt may wru' iwi a 
nilila-r Milistil.nii'. It m:i_\ in' fiirtlirr iii«or|ior!iti'il witli ol.licr 
infjn-ilii'iits iwil in tlir i-iiIiIh'I' imliihlry. Mirli as lilJiar^t', 
.(■liaik. liiiii', |iilclf Ol ollii'r colinuiiijr maU'rial. Tlir final 
proililrt is I'mjiloyi'il in tlir mamiraclnri'/if imitation rnlilKir 
oimkIs |jy niouliliii” ami iliyino, ami it may also lir vulcaniwil 
with aiil|ilinr, no matti'r wlmllii'r raw or s(il|ihon.ili‘il oil 'i.ui 
Ik'i'II iiKi'il 

* m 

.Vvri-llAmATION INI) ^^'l'l-(‘l>ltKI>SI^K ('OMISISITION. 

To jiri'M'iit loss of lira! hy railiation in strani |>i]a'K, tiiKsi' 
■■oiiilnils m.iy hi' riKitisI wilh om-or two layi'rs of a mixti.n- 
ot II) piirts of casi-in ami 2') parts of I’ortl.iml is-uii'iit ami 
w.iti'i'-;;lass, till' wliolr lu'Iny slirml looi'thi-r ami thinnisl 
ilowii to .1 workahlr l•ollsisl• ncy with wator AbIk'sIos may 
.ilso lorm pari of Ihr nim|»isition, or Ihr jilprs may In'wrap|H‘tl 
with .I'.lii'stos in|a' hi-foit' tlii'srroml roatino has ilrinl. 
,ii-coniil of its I'onstitnlion ami coiisislriiry, thr isuiiposition 
■ii.iy ho ivj^iiih'il .IS a jilaslic mass rathor ih.iii a [laint. 

DK'K.M ANNS (.till UtlXli KOI! I''UMIIIS \XI> WALLS. 

ra|s'r, prat or othor \i-;;i'tahli' or animal lihros, or ri'llulosu, 
ish-toNaml till' likr. may hr rollnl into shrrts anil luixtsl to 

.1 pulp or shi'i'ls wilh oxiilisnl lins.I oil mrtallio oxiilas, 

casriii ilissoUril in ammonia, alum, inin siilphati', watrr-^rlaas, 
I'l'sins, paratKii, wax, salt, ohir, orlaliiic, potassinin chni- 
matr, rnhlH'i', Hour, amnioniiim ruproxiilr. formalilrhyilr, or 
mixtnrrs of two or morr of thrsr sulistaiirrs. Tin- uinlrr 
siilr of ihr shis'l may hr litlnl with projrrlions, or hoirs or 
hollou iMVili.-s or crlls ran hi- aiT.uij^<il iiisiilr thr sliisit. 
Thrsr sparrs may la' tillril with ]irat, sawiliist, riihla-r, rork, 
liiii'lriim, Iratlirr, or otiirr soiiml-iir.ailniiiiio matrrial that is 
riastir ami noii-isimlnriini;. or vonipivasisi-air cltauibnit may 
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Ik- )ir()\i(]c(1 within the iimtK-riitl. Wall (nvi-riiigH of tliiH 
kinil may Ik- lU-cuiiitK-d in iiny snitalilo way on tin- oiitor 
fiMie. ■ , 

TmITATION lilXOI.KI’M 

Allxinicn. oO to SO jwri'., ciisoin. 50; ;rromiil cork tir 
Icatlicr scia|)K 20'to 40; llowci-h of siil]iliat'. 2 4; iiinl , 

catiNtic simIii lyc, 15 to Hi luirts, nii- intinintcly inixcil tn- 
}'ctli(T, anil the mass can he rolleil into strips. Thi‘ main 
eiini|a)nenls are alkali allnimimite anil alkali easeat-e., 

I.MITVriOK IjK.VTIIKI!. 

Imitation leather may he pis‘|Binsl with eawin liy pn-par- 
in^ a fiilh'il mass of ve^'tahle Khees ami animal wisil. anil 
this felt is impre;riiateil with a mixture of liiiseeil oil, resin, 
tnrjK-ntine, wax, ;'lyis'rme, jilue ami easi-in, toeelher with 
small ipianlities of Imriix ami ]Hit.-issinm hielinini.ite. the 
lii|niil liaxiii;; la-eii ocnt.ly warimsl iK-l'ere nsi. Afti-r im- 
‘]in'}'ni>lion the felt is jiarliy ilrieil, ami is then tn-at'isl with 
a solution of ainminiiim iieetate, followeil hy eonipletiii^ 
the ilrviu}; proeeas, cliianino anil pissssiii}; Is-twis-n warm 
r illers Tile pixslnet will Ik- a very ttsuul imilation of leather. 

IttlTmil.N I’lONK. 

Clean whits- Isines or lorn- ehipiiin;^ an- rinel\ irnmnil 
anil mixeil to a stiff pulp with easuiii solnfion. wliieh is then 
ilriisl in inm moiilils at 130" to l-Wf K. The mass is next 
ronj'hly {'ixinml, moistemsl ami ih-ieil timler heavy priissinx- 
ami at a hit'll tem|K-ratuis‘ in luoulils Steam pn-ssi-s are 
nsoil, the si/a- anil workiiif; jiix-ssure varyiii); with the ili- 
iiien..ions of the plates to he proilueeil', ami two men are 
nsjuinsl, one to liaik aft-er the en^iiV. the other in char)re of 
the pix-ss. The metal moiilils in wliieh the jilati-s are formisl 
an- lieateil in the pri-ss hy means of the InsI anil pressing 
head', which an- tiuvei-seil hy ehanm-ls cuntaininj; {pis jets. 
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Aktiktoial Hiiiin, etc.. PRdM*C asein. 

t 

Voxd iuiil Tdiiilcll })i-()|xiilu til trout skim milk with renii(>t 
iu tlip wiinii, leaving it to slaiiil Usi to tiilumi miiiuto. when 
caiillcil. iinil i‘X)K-liiii;; tliu whc\ Iiy tin- uiil of Ix-iitci'K. AftiT 
hair-aii-hour louder Iho whey is )xi(irisl till' luul tin- unnl is 
■li'iiinoil oil » sloping tiililc wilsIiikI with^wiitor, s<|nofSisl to 
rBiiioM' I'lit null Kii^pir, tiiiil lili‘ncliiil liy wiisliiii;; with MU'y 
wi'uk xiiiphurii- iiriil, hMlrochloric iti-iil, or otIiiT suitalih- a^sil, 
the Kurplns ,iciil hnnji ii'iMoxoil hy wtishiii^ with Inkowuim 
Willi'r. Tho ui'.xt stop is to heiit the eiinl in a jiuikcti-il jnui 
with Iwici' its own woifflit orwntor, (Mntiiiiiin<; sufHciont hiiitic 
iiciil to ropl.tii- th.-it luitoriilly iin'soiit in tho wlicj. the tom- 
}H‘rutniT lM‘ino slowly riiisoil to On Li -til to riirililiitc tho 
riponiii}; of tho |i:isli'. Tlio ilosiifil ♦.tii^o will hiiM' Is'iin 
n-iu-lii-il I in lil'L-i-n to oi^lilcon houi's) whi-n a snni|ili', plunjrisl 
into Isiilin;; Wiilrr, l•ll^lllJ{l•s to a tiiu;;h, springy nnuss, wIiito- 
iipon till- Wnipornlni-i'of tho water jackof is raisnl I 70 to 
7it (.1., anil I ho oiinl.oi.tK of tlio jam an- stirr>'il with a sjattula 
until t.hoy unito hi a oiiin|KU-t, toiiaoious, ami lilinius muss. 
This Is takon ont of tho |iiiu ami kiioailoil ami rolloil, at*a 
(sinshint h-ni]H'ralui'o of .’>0' to -7.7 until all tho watiir 
is ivniovisl. .M'lor ooiilino to l-V to 20' C., tho mass is 
l■llll]l)Hsl small ill .a maohino ami ti'ansforrisl to |iri:HS mouhls 
or franios, in whioh it is snliji-ctoil to jnvssnn' foi- twolvo to 
fourtis-n houi's. Tho prossoil shis-ts an' thoii stainisl to iv- 
soiiililo liiirii, ivory, iniitlior-iir-|H-arl, oU-., oithor plain or in 
fancy |»ittorns, aftu' which tivaiiiioiit thoy aro sproail out.oiiii 
alsivo amil.lioi, on thick slns'ts of cloth in an iinii frame, anii 
]ilacoil in an aiilisilavo c.hiu';'oil with wati‘rcoiitaiiiinj;{r|ycoriii(i 
ami fornialilohyilo in ililforont proportions, acconliii}; as tho 
laishict is ilosiroil to Is- uini-o or loss watorprisit, lloxihlo, 
or liaril, tho ii|s-ratiiiii of omlosinnsis lK'iii;> acciioratisl by 
jiuinpino aij' into tho clnsoil vi>sscl iiiilil tho prossuro attains 
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iilxiiit ,two atnii)s]ilifr(>h. H(‘n‘ tin* sliwts ii'iiiiiiii fdi* iiUmt t<*ii 
Inmrs, ainl, att<*r Ix-iiif; ilrintl, iirc ifinly for nnc. 

I!y ii*;;iilnliiiy tin* jpis lliiini’s '.In* li(*iitinf; c.iii 1«* 
anil ki'jit niiil'oi'iii. on no lieconiit Kliiailil tin* inntal In* licatcil 
to ivilnoss 'llii* tninjicratnn* is vr};ulaU*il liy tin* nu*ltin^ 
]ioint of ini'tallif itlloys. 'I'ln* unaiM ami idvit tU'i* [ilawsl 
«*ni|ity in tin* pis-wi ami ln*atj*il. anil tin* interior ol tin* 
niotilil Ik'Iiic; can'liilly mvam'il or oilril tin* ni*ri*s.sarj 
<|iinnt.ily of inalrrial in inwi'tisl, tin* (•oM‘r piit on awl tin* 
prossniv ;;railnally .i|>|iliiiil. Tin iii'i'ss at.t4*mlaiit ri*iiiiiri'*i 
to lx* hkilloil, in oiilrr to Jmlni* iunvrtly wlini to stoji pn-'is- 
iii" anil liiki* tin* jilato out of tin* iiioiiM. WIn'ii siillirii-ntly 
|iri*K.si*il, tiu* jil.iti's an* ii‘niovi'i| into a moili'iiilrly warm ixxiiii 
to roni)ili*li* till* ilryiiio 

Tin* linislnsl mass as xri-v li.iiil, so miirli so tlial it will 
not la*i*ak wlmn lliinwii ilown on a stoin* Hour It ran In* 
tnrni.'il in tin* l.itlir, likr rral Ixnn*, t.ikrs a Ixantilnl [xilisli, 
aTiil is ixi|Ktl)li' of nnmi'iims apjilirations 

I’l.tsTii* Mass 111 ' I'Ciin'fiv tsn t'vsniN. 

SiilwtiUiers Mintaininy krratin an* ilissohnl in alk.ilirs ,ir 
alkali snlpliiilrs, aloiio willi isisrin, rolonrin^ matlrrs. ami 
till* liki* Tin* krratin is tliniwn ilown from tin* soliilion In 
miiirral ariils lunl laniiir arnl, ami tin* irsiiltin;; mass is piit 
into moulils. ins'ssril ami ilrinl. 

Issi'i.vriNi! Mass. 

Tliis mass consists of a mislnn* of skiin-niilk casrin ami 
a sointion of la-sins tprrfi-ralily niastir or samiuracli. witli a 
littlr amlxT; in alisilnil or tiirjis ttirriimn jiati'iit 1t)li4tili). 

I’l,\.stii' (.U.sbix .M.vVsks, 

Dissolynl rasi'in is inixril with a solution of n*sin. tin* 
mixturi* Ix'inj; incor|xirati*il with vri^-talili* or miiirral iii- 
fP'isiirnts ami tnaih'il with formalin lo (sxi^ilat" tin* rasi*in. 
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'Phis inuKH, whilst still in n jilnstic wtiih‘. may In- •'pnsi'l on a 
imlw'ork win*, rnsli«*s or straw', so as obtain a 
iinlin'akaltit*, in.sulutin<t 

Aironlin^ to aiio(li«T )ihkn‘ns, iiiiik is W'annrtl to about 
144)* l'\, tn*ii1nl \^itli a (‘otishltaMhli* a<Mitioti ol inaviv, ami 
hnitod further to about 1!M)‘ I*’ in pn*si*n(s‘ of iKinurn 
rlilonilr or othrr iiiini*ni) ])ns'i|iitant of casein 'Pbc waslnsl 
])]vci|ntatc is javsscd ami ^tiaiml >vith an adtiilimi of ac'tic 
acid, smla or otiicr soUcnt, and (In* n‘''iiltiii;; mass is jiut 
into a st<cani-bcab*d |a*css. ^ The iinnluci is similar to fame 
or celluloid 

HoKN'V (’\sKIN Mass 

Atsordiin; lo P lloin. diied casein is dissoKe.l in diinh* 
caustic j«»lash, and heah'd alone with a i|.mntily of suljtliiir 
at least ei|nal to the aiiitanit of alkalf t«iken The casi'in, 
jKit.ish uml snl|thur arc thereby dissohed to a ck'ar li(|nid, 
wliich is n>m*eutrated to ihe thieknesw ol sm'U)), moulded 
and dried, or made snihible foi various* teehnica) jiiiijinsi's 
by the addition of loadine inj*redients, ih'^rs or hanleiiin;; 
)a'e|*{iral'ons For exainjde. a \«ry elastic mass is obbiimsi 
from the foll(»\\ine |>ro]>ortions - 

Watei 30 li.ot" l)\ uoaht. 

(asf'in . - 

PoiaHli , '»t» in 

Sulphur m 1.(1 in „ 

'Hn* elaslicitv innn*ase.s with tin* tinitNirtioii of siii]diur 

tiiki-ii. 'I’lii' liiiul iirmlucl nmv ln' ImnliMii'I liy mliliti^T W'! 
Iiy<liv)xiil<‘. zinc livilfoviilc iiinl ]Kitiissiiini in- si»liMiii sili(‘iit<>. 
wliilM wtnnl, (nfk. snini nc l■ml•l•y iiniy lie U'lili'il tn iiicivilKc- 
till' (Iryinc prolH ciii-s, nr a^ lillcrs 

Jii tiniil.liiT rcri|K'. KXI [iiirts nf skim milk arc trcatiCif 
with soilii <«• ]viliisli, tiyi-llicr with nf cliciuii-ally pan) 
Kcila. I'll)’ )>ri‘(‘ipiuiti“il castMii is M'jiaratisl fniiii tlic mass, 
and Kt‘t aside for one t‘> tliri'c days to fcrmciil wlii-rcnjam it 
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iH jH'eMw.il, ami ilrmil at 140 ' F. IV ihbsh ia powilmil, ami 
70 piu'tM of it. an* mix<«l with 'iK of la)nc inoal, I'ypaum, 
kaolin, or ;p‘a|iiiil<‘, h^oftu'r wi'..h ,2 |)ariN of Mtoarin, |Mrjl!in, 
wax. i‘tc, aii<l colouriiio oiattfr if iiwcHhary. Thi- whole ia 
niaile iiih) a piil|i ami warnieil at. 100 F.. niouhleil ami 
pi'iweil. tile tiuiHliii| priMliU'l. iH-iiiw duxteil over willi ealrilie<l 
ma;iiieaia, immei-sul in water for two ilays, ami tinally rlrioil 
at OS F. 

I’tionrcnov of l’i..i.sric .\I\.ssks rmui C.mKix , 

lo oloiate the neeesdity for e-iiployin;i aonls in the pre- 
{uration of plaatie iiiaw.e.s rroni easein K.itlie niniviy lieata tlie 
vaaein witli wulei to a liioli tein)a'iMtun', at wliirh tlie former 
iimier^oi'a a elianoi' of eharacli'r. The amount of watei tlie 
eiLsi'in will aliaorii \aiii*a alisrlitl,\ aeeiailiii}; to the deeii'e of 
purity of the mah'i'iiil tf.aidf. hut is inile|«.ndent of tlie ipiantiU 
of wat.er eiiiployeil for healine. Thus, if one pai't of e.isein Im’ 
he.ih'il with ti-n |«iit.s of waiter, the lesnltine plastic ma.s.s is 
the aaiue as If the .piniaations were only two to one The 
1(011111101' oiseiii ehan<(es nit.o .| eoa;nilal.i'd eoheiv'iit niaas. 
ainiihir to caoiitchoiir. and fisini which .ill the wat.er th.it is not 
clieniiually coinhimsi e.in he removeil. leavine a soft, iiiiifoiiii 
auhst.anee. which, on ismipresaion .ind nioliiijc. furnishes articles 
of csinsiderahle hanhiess, and onl\ msaliiie ,i few d.iys' dryiiij* 
The easein may also !«■ heatial in nioiihis. with the neecasarv 
amount of W.iter, su|a‘rhe.il.e.d hy aleani 

I’t.tsTK .Mtss FttoM t'K'l.t.l t.olti. 

The intlammaliiliu of celluloiil can he >liniinishi'd hy the 
ailditioii of ineomhnatihle sulwlanoes, ol which casein is one, 
ami this application of casein has .iln'ad,\ la'cn re|Hsit.edly 
iultoealisl ami cmployisl. 

;Vccordin;( to Duiihani, .i pisaliict reseliihlin;; celluloid 
can la' ohtaiiied h,^ mixine solutions ol eitsein and nitixiuel- 
luloae 111 olacial aci'tic .mid or other known .sohenl.s, with 
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otiiipluir or th<‘ lik(‘ itmteriAl iiHrtl in ^lir uiaiiiifncl^iiii' of 
oolluloid, 

■ 

To olitaiii a hoino^'iicoas (iiiii|iuiiiiil of iiitrurclluloxe ‘ 
an<l riiMoin, liaiiKNiiti luikcs ('.'isi'iii *iiit><> a plastic iiiaKS' wit)i 
an iti|n(!ous aolulion of U»ras oi- otlirr cawin sol\<'nt, n'liiovra 
the of watrr, ilips tin* niash in a'lroliol in orclor t^o 

displarr nirn-ly a jKiHion of tin' ivatcr alisorhcil li_v lla.- 
casein, eliinniat.es the excess of lii|nii], anil then inlnnhusis 
into tlie niass a iiiiantitr of elastic nitriK'elliilose, the whole 
heini; kneaileil nnl.il hoiius^episais. 

Acconliii” to the ('oniliai;nie r'l'ain'aise a t'elluloiil, a 
eh<!a|i snlistit.utii' foi eelluloiil is ohtaiiieil hy intnsluc'ini; casein 
into the (siin|M)sil.ion fnini which (s'lhilohl is pre|iareil. One 
linnilixsl }iarl.s ol casein are moisleneil with a sohitioii of 
]»irtM of urea in oO )uirls of ileiiutureil ahsihol, lunl mixed, 
al't.i'r foi'ty-eij'ht Iioiiin i, uh iiit.incelhilo.se and cani|iluir 
liioisteiiiHl with ahsihol iVft.er aiiothei forty-eiehl honi>i the 
mass IS trisited in the same way as is'lhihtid |sls0‘, and it is 
advisahle to afterwards treat it with lormaldehyile to mider 
the casein iiisohilile 

<'t.si:iX-(!KI,l,l l,iish ( JiMhisiTloN. 

A composilioii .siiitahle lormani |iiirposes and loruiiii^ an 
excellent eleetrical iiisnlalor anil water|iriKif mass when suli- 
jectisl t'l hea\y pressuis' can he ]ire|ain»l from cellulose and 
an aiiinioiiiaeal sohition of «is,'iii. If necessary the mass 
may Is' uiisii'isiralisl with repuljssl iKip'r and souii- miiiiiral 
sulistance like maj^nesia, tale, kiesel^ihr and some Issly 
colour. The casein may !«• replacisl hy pressi'd curd and 
tile waste pijR'i- hy alkali ndhilose In the latter eieiitf the 
alkali in the is'llulose ilissolves the casein, which theniu|xiu 
piuiet.rates into the (xdlulose ami furnishes a hoiiiijeenisius 
mass which can Is' incoi'isirated with ve|p‘tahle tihn-s or 
jiowdensi mineral sulist.uices and eoiourisl with pii;nieaits. 



l(l(i 

The iiiiiN'- limy Im‘ iiiiiri- iiii)K‘rvitins |.ii wiiI^t ]iy iiii\iii}> 
wMli it II siiliitiiiii of ffi-iiiiis Hul|>Iiiitc or coiijmi' Knljilinti', or 
im iilkiilint' solution of slii-llar. iii.Niiiii tlir uliolr noil anil 
]i]i‘KKi-i: if ill nii'tiil iiio'iIiIn. TIii- tiiiislii'il aitirirs i-iui Ih- 
workril ill fill- Hillin' way as wianl. 

rillKI'lliHir (’KMfl.ilM'. Si'llSTITITK. 

A liiiiil, ^loss_\ „iiil liri'iniHif Hulisl!iiii'i'is olitaiiii'ii li,t llic 
lolldwiiiii nfijii' A solulioii ol 2fl0 |iarts of casi'iii iu TiO 
jairisof sti-oii^ iiiiiiiionia and -fOO of w.iti'i', is nii\r.i witli - 


. . . . 

1240 |Mrts. 

Miiiinmimi .iM'inlc 

l.'iO „ 

Mum 


* M\)i<aim 

„ 

foltowi'il h\ 100 [virts of >m1. 



Tlir mass IS kiiradcd iiiilil jii-rfri'lly Iioiiioi;i'iii'OUs amJ 
is f.lli'll rolled into slleels of any ili-Mred tliickiiess. Tllese 
.irr drieil and pi'essed in liol nielal inniilds, or rise aii' re- 
dnced to p at iler.'tilled into nionlils .ind esjsised to heavy 
liroshiire The nionided arlirles are dqijied into a Imth of 
10 |Kirls of ]ihos]ihorir arid and 100 of water, and aieaftrr- 
t'ards dried jiolishrd and tainished with a snliitioi of 
shelhir, ronsistin;' of :! |iiirls of shellae, I of Imrax and 20 
of Iviilin^ water 

Accoiilin;; to anullier reeipe plastii artirles of all kinds, 
and rs]H'rially deroralions ainl oriianieiits of ]m]ier, ran Is- 
Tnadr to a]i)ieai as thoneh niadeof ]ilaster of i’ai-is, stani|H'd 
shrrt iiiruil or carted wisid. Two piess inonids are tised • 
one jHisitive till' other neoafivr, and IhiiIi tittiiif; arriiratrly 
in one aiiotlirr A few sheets of oisliiiary ]ui]x'r. pretiously 
iiioihtrnrd, are laid in tlie nei^itite nioiild and tviirkrd with 
the titi<^'r-ti|is so as to till u|i alt the de]ir<'s.sions in the 
niotilil. Hasein ^liir is a]i)iliril to earli sheet heforr the next 
is ]ait in . and when a siittirirnt lliirknrss has lairn atlainisl 
(14 to 15 jiii'ces of ordinarv |Kirkln;i |»i]H'r are Generally 
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tbi- imsitivi- iiKiiilil is jilaci'il iv iCii^ tlir 

wluilc HUlijyctcil Id lic!i\_\ ]iii>ssure iji n jircss. Jiy tiiis 
moiiiiN till the I'tl'n'v, piiiiiH'tr iiiN tniil lll■|ll1'Nsilllls of ili(> m-sra- 
tivi‘ moiilil tiv(> lon!('<l into tin' wri tinil wln-ii tlioslalicr 

in taken out of tlie iiioulil it will In; foiinil tlnit till the out¬ 
lines anil other iletails of the ne” Hire'iiioulil have hi-eu 
sharjtlv ivjiishIiutcI on I he surface The |^i|ier is then ilrhsl, 
anil at the sanie time e\[Kiseil to the action of forinalilehute 
va]siiir^ l''inall\, the iMji;;eil eil"es an- triiniiieil, tinii the 
Hnisheil article can U' isilonr«sl or eihhsl a,s leijiiireil. 

Niritix’iaaa'iJisi: .vrn t'A.sKis t’oMinsrriov. 

To |ire|Kire a eelliiloiil coni|Hisi|ion fisini nitiiH'iilhilose 
anil casein, acconlint; to tlie |Hilenteil |inin-ss of the ttasein 
f'oniiiany. New Y'lik, these iwo siilislances aiv ilissolveil 
si‘]»irtitel\ in saiittihle sohenis. ■ If, :;;lacial acetic aciil, ami 
niiMsl tooethi-r, or else a solution of eellnlose in any snil- 
ahle nil ilium i- nii\eil with a solution ol* nitrois'lliili'se tnnl 
«ani|ihor oi othei ineieilieiils which niiiy Iw iliinteil with 
alcuhol The niisinit of the c.isein with tlie nitriH-ellnlose 
■iiav* atso lake jilace IsToit liilution. 

l''l!.IM}l 1;T'.s t’HI.I.l’nilll) SfllSTITI'TI- 

rellnloiil anil \yloniU', hoth ol which are iiseil to inake 
iniitatioii tortoiseshell, ixor\, horn etc,, are l•^^s•nsi^e, ami 
Uie casein priHlaets, such as Uctih' ami lactoite, are fre- 
ijiiently hrittle, or Is'coine so in time, Aecorilino to Frniii|net, 
however, tlie luniIiAet ohtaiiieil h_) nii\in^ casein with the 
siilistance olitaineil from nitrocellulose ami rani]ihor, jsisseascs 
the same iiro]H‘rties as is-lluloiil, tnnl is niiich chea]ier. *It is 
tlexihle, very htinl, without Issiij,' hrittle, anil is iuijH-rxioiis 
to water; it can tilso he sawn, tiirneil, tileii ami rarvoii. 
When heateil to ItiO’ to lilll" F. it heroines veiy |ilastic anil 
ran he nioulijeil. 
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To nlitain a liim'uigoiioDu.s (!(iiii|hiuii<I oF iiitnxxilluloHR ouil 
coHoiii, tlio lallo]' in fitruod iiito a |)lat<tio iiiasN ivitli (iti« nf 
its Hulvouta, o.iy., an tu|nl■<lu^ Moliltiiui iif ixtrax , tlio oxcosa of 
wator'iK ifiiiovoil. tint iiiasa ia (]i|i|io>l in alanliul, to oxtracl a 
piii-tion tjf tlio wator aliaorliod liy tlio caai'in, tlio oxcoNa of 
liquid is roiiioxoil finini tlio mass, and tlio lall'or is tlion 
knoiidoil alon!> wit'.i plaatio iiitnioollnlosu nntil IniniiiooiusHia. 

Wlion oaniplior is iisod, KH) jiarts of nitnasdliiloM' an- 
Ins^tisl with 41) to .'■() jiarts of Ciiiiijilior dissolvisl in C') to (id 
jxiiis of !)5 to !)ii |h‘|' n-nt aiisiliol 'I'lio oasi'in is rondonsl 
[iLtstir in tlio followino niannor Tlio oasoiii is inniiorsisl for 
twont.v-fonr to forty lioina in a 5 ]H'r is-nt. aiiuooiis aoliitioii 
of Iiorax. or otlior casoin aolvont. ri;., sodinni oarlMiiiiid'. It 
ia noxt drioil, dijijsHl in alooliol. aoi-loiio, suljiliurio otlior or 
aci'tio acid, driod foi" sommiiI Iioiiiv or jirosanl, and luixial 
with till- nitiiasdlnliiso Anollii>r nu'tlioil is to di|> tlio lusoiii 
for twoiiiy-foiir to forty-oij'lil Imiii's in Isnnx aointioii, or in 
aoiiio ot.lioi' casoin .solvont ooiitainiin; -1 to 4 juirta of alcohol 
or otlior sol\ont ol nitnioolliilosi'. Tlio oasoiii and nitro- 
is'lluloso [iiisliiois aro aftonvards iiillod toootlior for tliroo 
ni four lioui's liotwvoii mlloix and thus furnish a trails]mi-ont 
or traiailuooiit and jiorfootly hoiiioiioiiooiis iniiss, nhioh can 
Ih' drawn out into shoots i to 4 inches thick Tliosi'shoots 
aro jirosKod tooothor. as in niakiiio ndinloid the hha-k lioiii^t 
thoronjsin cut iiihi |ihil4‘s of the dosinsi thickiioas. Mineral 
and other sniistaucj-s can Ih> easily added to thi> iiias.s. 
Acisiiiiiiio to an additional jiatmit (£inl Koh. l!IO:'i c.isoatiss 
aio iiddod to iiitnM'olInloso that has Ihhm lroat.od with uhsi- 
holic caiii|)hor, the inixtuio isdn" then troiitod in the sauio 
way as isdlnloid. , 

Acoonlino to the master luitiont Tiornian jmtont l:{8,7St4), 
a mass l■osolnhlin!; is'lluloid is olitainisl hy addiiio casidn to 
onlinary is-llnloid. and jiuiv casein may Is: rophioiMl, for this 
jmrpose, hy a conijiiiund of casein with a niotallir oxide. For 
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a trans)jnr(‘iit. {xxiilnct, uluiiiiiiiiiin riiHi-atc^'s flic most. Suitable 
mljunct., jiiiic or luaj'ncsium cascato lor a white |iii«lurt, ami 
the (•oiTi‘.s|«)ii(lin}; roiii[siiii 4 ) Sif miiheancsc, iiim, ropfsT or 
nickel lor roloiiiisl articles. 'I'he <-«seat.<‘ must ls‘ ii'pijjiti'illy 
amh caiffiilly washed, lisiiii I to -o )mt l•l‘lll. of Isirax Issufj 
acldisl towards the end of the priKS‘sh,4,o make the mass 
more ])lastic and facilitate mixin;; w ilh the other iiijp-edieiits 
Pl,\sTi<' Mass with \ ('.askix livsis 
•laiuyii eUims for the jdastie mas-- pre|Kiivd in thc'follow- 
iii}; manner that it will n-plaee is.|liiloid .ind eaiaitchonc for 
many liurposes, Isdiifi very solid, ami at the same time easy 
to eut.siw, turn .iml work iiovarions ways without splittiiif' 
or eraekino, lK>sides lHMnj> uninllamnialile, a eisul electrical ni- 
snlatiOr. and capable of n'sistini; the action of chemical ri'aoentKS. 
In princi[ile, the nicIhiHl consists in miaine casein with some 
tihisins material like cottriiii oi* wool cut int.o short. Ii'iioths, in 
onler to render thecasi-in less brittle and enable it to Ik- wia-ked 
without sjilittin^. the projKirtion ol libfous matcri il iisisl 
\aryin>r .i(ss.nlin;> to the deirrei-ol streneth and transliicj-ncy 
or ojiacity ilesin-il A ts-rtain i|nantity of .lil or other fatty 
maticr, olyeeriiic, c-tc., is also ilesirable, but not essential. TIa' 
follo-.vine pri>iK)rl.ions may !»- is-o.n-iled as ty])ical. Wat<-r, JIM) 
|Kir(s, alkali,'), libn)us material iDto.'il). oil or fatty matter, 
10, (■asein. KM), colour, ntl lih. Tin- wati-r ami alkali are 
niixeil, and the coloiirinj' matter if any The lincly divbhsl 
lilusius mati-rial is tin-n stirn-d in, followi-d by tlie oil ami 
cas(‘in in sm-i-ession, the mixtnn- Is-in;; sfirrisi and heated to 
ilissoJvi- till- lal.|i-r ^ The ))astv mass is mlleil to ismiplute the 
mixing'anil expis-ss imprisoned air ami is then monhhsi into 
blocks, is)lleil into shis-ts or formed into any dosin-il •tlia])e. 
Korn.ol or olbei- lannino imp-i-dii-nt nia,v Ik- aildud. 

(Iai Al.mi. 

(iaialith is the naini- t;ivcn to a plastic mass which tinils 
a lur{>e uumjH-r of {uric.tiraJ aj)plieutions in a variety of forms 
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ami I'liloui's. ItH [m-pai'iitiiiii Ik liascd on tlio protluplion of 
a rli'iti', non-niilkv (’ascin, lirst ]jro|Ni.soil in iln> (SiTinan 
jiatcnl 1!'),(),SI. >,rranO'il, nnoor ilato IStli .luly. ISO!), lo 
AiloirjSpitO'liM- tif I'ricn, l'])))cr liaMiria. 

Till' s|Hrilication of tliis |Kilont statoh I,lull llie cheap, 

iiniiorfeetly |airitiel, coininei-cial viirielii‘,M of caai-in funiiali 

turlml solutions which in Inrn viclil iiroilnc.ls that, ah’ onl\ 

» * ' * 
tniuslu(Miit, not tninspaiTiit Trur, iU‘n)nlino id humlixT^, 

msi'in itself, wlieii ill tlie fonii of fuintU alkaliin* solutions, 
IK soon ti’uusfonin‘(i into alkuli allunuiiiatit'. ne>eii.lii>less. 
these M)hiliiai.H nill ri'inain milky, iaith when lie.Uhl ami 
when kepi, for ilai's if iinpniT casein hus iiei'H iiseil. neither 
can lliey he claritieil liy rejiealeil tiltratioii If such solutions 
la‘ pri‘ei)iital 4 s|, the .siihstances causing; the lack of tiiinspar- 
cnev ah'thrown ilown as well, ami the ile|a)sil whenilrieil is 
o]>a(|ue ill thick layers. 

It lias, howeier, heeii oKscneil th.ii eaustle alk.llies pre 
cipitate these o]aii,ne suhstanis's ami eiiahle deal solutions 
of iMseiii to Is' iilitaiiieil 

Technical casein is niiseil willi ]!! limes its wci;;lil of 
Vater coiilainino in solution 21 jairlsof Xa.t) |s.r 11)0 ol Irv 
casein. This oives a uniform niill.i lii|uiil. wliieli when 
tmited with jihieressively liu'eer c|Uantities ol .*> per n'lif. 
eaastie soda furnishes the results expressed in the follow ine 
table. No further chaii^p' is olitained liy om.ii douhline the 
(|uuntity of caustic sisla thoii;;h the adilition of l.ireer i|iian- 
lities of 20 ]H'r cent, sisla lyi' eaiise preeipitation of sodium 
caseate, wliich rislissolves on dilution with water 

The action of caitslic alkalies dillers eonsiilenihli with the 
i|uantity emjiloyed. Si-veral times the amount ol alkali 
necessary for solution may Is' adilisl without an_\ lisihle 
dianjre licin}> iirislucod.tii ’ solution rather Is-comiiio thinner. 
On the other liand, if the addition of caustic lye he conliiiiled 
further, the Jiijuid la'^ins to thicken, and tinall.i separation 
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is cllerti'd iiild .1 [s-ffcctly (‘l(‘iii‘ sulut^iui, (niitiiijihi^ IIk' 
cnsciu, \\liilst. Ilic (i|)ii(|ii(' ]iAriiclcs iin- (l‘|K>sit,cil as NcdiiiK'iil. 
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I‘'iii'| 1 ii'r ('\|ii'riiiii'iits li,i\(' slidwn tliiili wai'uitli, riiiiiicii- 
traliii^ llic sdlillidii, iiiid imtldiijrisl stiilidiiij>, all fiivolll' tin* 
scjHii'alidii, wliicli mdivdvcr, (mh Is‘ ('IlccU'd \cry (juirkly Ijy 
II single iiddiliiiii dl' <111(1111. ('<isi<iii sdlutioiis iir'iKin-d wilJi- 
dul itikiili. .ind l■('<'ll milk it.sfir, i-iiii Is- cimicrtisl in tliis 
iiiuiiiicr into a (■Icar siiliilioii and a la-i-ciiiilatc 'I'ln- ii-snlt- 
iiid clear liiiiiid is (s>ldiirles.s, iri-cKiiisli-yolIow, liniwnidi nr 
ivd, nccui-dind hi tin- di-di-i-e iiF idiiUiiuinalion and tu the 
lenijs-ratni-e ('mjildyi-d. 

•Since tin- \arioas (nclinicnl varieties nf euaein iixliiliit 
diirvivnt edinlitidns id' siiliilidii. in cunseiiuence <> 1 ' the 
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inptluxtK of pri'piijiitiim iiilDjitixl, it ix iin]HihHil)l(‘ tn fpNO 
luiy ininiDinin )|naiitit,v ol' alkali tliat will miiNi' Mcjninitiim 
in all Ciisfs; ii(‘vvrl>Ii(il(‘N.s, a )ii'cliiuiiiaiT test will fnrnisli the 
iii'W'sjiary iiilormatinn 

The flcar easciii .soliitiims ]iifpari‘(r in the I'mi'j^jinjr 
nianiUT can Ih- (riati'il-wiftiM' ivnimal of the Nctlinicnt—in 
till' saiiic ua\ os llii- tiirliiil '•olnlions. Knr iiixtani'i-. Iln- 
casein can Ix' ])iix'i|)it.iitccl liy an aciil, ami nwil in plaiv of 
iiiilinai'y casein, oj' the jireeijiitate may he ilrieii- -nlieivliy it 
Ix'cnnies perieclly tninsparenl lunl wurkixl np iiitn .irtificial 
aiiilxT, Jet, ele 

The ulaim ailvancnl ha' Iln,- incllnxl is lia- the pre|sn'aliiiii 
iiV transparent masses I'rnm casein hv lreafin}> cosi'in either 
■IkssnlMsI Ol snspeiiileil in \\al>er uith .such an eseess oh 
caustic alkali as tn .precipitate the iipui|ne |inrticles. whilst 
the casein is n'taineil in clear snlntinn. wlienci', after the 
seilinieiil luis Ixs'ii retmiMsI the eavii: c.in he pis'cipitateil 
ami wnrkisl tip in .iny snituhle way. 

In the aililitinnal pilent il4l,tht!i .'itli .Match. Iil(l2j it is 
statcil that the caustic alkali iiri;,nnally |n'escrilx'<l can lx- 

jatrlly nr wholly repla.I liy alkali carlxiiiah-s, further ie.\- 

[K'l'inients hatiiic shown that tiiese earlionates have a elari- 
fyin^r ertirt when adihsl in far lareer i|Uiintit\ than is neisleil 
to ilisKiilve free casi'in. The resulting; ileeiaiiixisition is not 
so thojsinoh};oine as when euiistie alkali is iiseil. the latU'r 
actiiio also on the sulphur eoni|xiniiils ]iresent in the eiiseiii 
solution, ami causing iliscoloration 'yellow shiin; of the 
clariliisl soliilioii or of the jirccipitatisl casein, unless the 
o)x'ration he |x'rforunsl with e\tn'tiie can' Hems' wlmii 
a colonrlcss pnxluct is specially dcsireil, the caiislic alkalies 
may lx* ad\anta<>isiitsly rejilats'd, wfiolly or in |Kirl>. Iiy their 
cartxinates 

Kor example, n.'i gallons of milk, scjiarated Iroiii all ini- 
pnrities as far as could Isi nti'ectisl hy reja'aled is'titrifuoal- 
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isiu^. w(‘)f witli 7v 111. 'if wkIii fi‘i)(iinl to nUiui W jiiT 
(ii-nt. (if the wci^flit of cnHciii iircNciit 1. Aft.i'r a short tiini' 
ihc Koloiir chaii^^nHl. anil on ;iassin;; tlic lii|uiil a^rtiin tliitm^h 
llic sc|>!U'at.oi'. ii ;^‘cnsy iiniihly so.linioni was I'liniinalcil. 
■'IV'casoiii, |infi|Ti;aUsl from (ho n'snllino li<|ui(l hy aeiils. 
was (lolonrinss ami li'anK|iai'('nt. in thin .sins is. 

In (ii-rinan palcnt I47.1M4 i I'flirnary IIMtli a |iro- 
i-css wan ilcsci-ilKsI for iiii|sirtin>; to ihiisl casein the n(ss‘s.sary 
planticity to cnahli- it to lie inoiihlisl, (his n'sult Is'in^ attainisl 
li\ iiioiMlciiins the isisciii \j'ilh a little aei'l. i ;/. ^.ns-tie acid, 
instead of water, liefon pressine 

When fii'nldy pieeipitatisl rnini milk, casein Is plastic 
and can he isisily jiis-sned in monids. (In acisiiint of (lie 
lar;p‘ [Ksss'iilane of watei in this trenh casein, liowever, tlie 
articli's {irep.irisl fnim it ai'c dilKcnlt lo,dry without warping 
and craekin!>; and the casein itself is mot liahh' to i|is'om|iose, 
(In till' other hand, the ii.se of the stable, dry casein is at 
lendeil with the drawlnick that it loses itsxirininal plaslicitv 
in (sMii'sc of (siineisdon into the isiniiiien’i,i' form ami this 
plasticity is not nssiverahle hy moisl4>)iin(> the ih',\ pnshicl , 
iim spieiitly, evceislinoly hii;h pre.ssiirc and waniith ais* rei 
ipiinsl to fonij till' .same into a honio;;en(sius mass This 
leads to the diomer of the colour and har<lni‘s.s of the article 
Is-ii.}; atVechs] hy the heat. 

This planticil.,\, liowcter, ran Is- re.stored In trea|.inK llie 
nasein with a trace of acid, pisd'erahly at the sta^- of moistini- 
iii;; thi- iiuiMs hnfort- iiri'ssinf;. The tlejin-e of this acidity 
tries, of coui'si', with tlie ililfei-eiit kinds of (siiiiniercial 
caseins, hut can Is- easily found hy trial. The acetic acid 
liNcsl for .soniiii}; milK in dairies will do for the jnirjxise Airv 
wcll. 

To jirejiare a hani cas-in mass, casein, either in dilution 
or ill the dry, soinhie stale, is con\ert(sl iuUi the insoluble 
form hy acids or salts, and Ireatisl with foniialdehvde. ' It 
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ix atlvisiihlc t(i fii'c till* (.■iisciii from moisture, 1)v evajioriition 
or jiii’SMire, l)efol'e aililiiij; the fornmlilelivili'. 

Tlie imHluet olihiiniMl in tois \\>iy, ami known as ^aliilith 
ffi’imi the (iivek. (/!(/(( -milk, ami /Wow--stone)-tliongli it 
eiinnot h • re^pnilnl as iH'triliecl milk -has' been deseribeil by 
Dr. K. Ilassiiek ,'.s follows The Ixiniy I'umkiniental mass 
ran Is' eoiiverti'il intiO )iroclnrls of manifolil roloiti's ami uses 
by the inna'isinit'ion of pi^nents, earths, ri'llnlose, ^i-oiiml 
(!ork, ete., with the easi'in iiii'vioiis to lianlenin^ it with 
formahlehyile. Imitation jet or elssiy, for insl,mre, ran Is' 
Jiri'iiansl by adiline 2 js'i' rent ol lampblack ami jiireipilatino 
with leail ais'tati', preferably in the Wiimi to seeure a curd 
with less moisture 'Hie pi-eei)iilate is tritiiratisl with water, 
and draimsi and rai'efnily ilried on a elotb sir,liner. Dryhi}; 
must priH'eisl vi'ry slowly to pis-ient eraekino, and, tbeivfoiv, 
takes se\end months. The n-sultinj; ilark ;;ri'y I'ake is 
Ihoixmi'hly snakisl with formahlehyile, and when dried and 
[Milished is a ijles.sy, deep black in rolonr. Other roloui's 
may ho ohtainoi] by varying the jiiomeni Thus, nirkel 
suljihate, nsisl for tlirowine down the casein, pri-s a line 
ipx'en mass, whilst eo]i|s'i' sulphab' };ives a [s'enliar Idui.sh 
{pxien, and so on. Very <piod imitation marble is obtained 
by stirring mineral jiiemeuls in with the fre.shly (ireoipitaled 
casein, and ]au'ticnlarly novel elli'CtM are furnished by mising 
broiuu' jKiwders with the plain or coloured ea-sein, befoix' 
hanlonino witli formaldehyde. The (himmiwaiuvn Falu'iken 
(Uubls'r Works) of Harburj;, Vienna, have jirodurcd at their 
various works, by thi' aid of pi-eHSurc, sheets of ^alalith from 
inrii thick upward. l!y muans of s]x‘cial tubular pnawKia 
they make pdalith tubes and rmls for turnery gwxls, knife 
handles, jienholders, umbrella and stick handles, rhessinen, 
rigurdiolders and mouthpieces fur same, sniall Isixcs, buttons, 
dominoes, card isninteni, inlays for (a]})S, coloured furniture 
dociM'ations to rrjiUce colonreil j;ias.s. These and many other 
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articliis nn- now iiiiulc of ;;»lalitJi in VRoina, (hiblotn^ .mii 
.VnrcnilHTfi „ 

Hy tr(‘atiiio it< in suilalili* [x-oxsox. ;^iilitli ix alxo niinlo uj> 
into Imekji for Iinixlu'x li:iir|)inx, rinj^i iiml fancy article,., and 
It la'alxo made in xlieelx for eoniUs of all kindx. Ax a rule 
•the niaas ix pn'xsud iiefoix^ (real in;' it witli formalduhyde. lint 
for thin articles this iiroceiluis* may lx- n-veixed. 

Dr. Haxxack and hix a.asista-)l, .Siidey, are enjjuoed in 
mnkin}'.,<s)nqiarativc ti‘sts with ealalith and eelluloid; and 
up to the present the folhku'in;' partiuulai's may he ;pveii. 
The. two sulwtanees a^'i'ee closely in Sfa-cilie ;'ravity, that of 
oalalitli IxMii;' I :IIT (o l':t.'t, ais.xiidin;' to the admixtnri'H 
present, whilst eelluloid is I'e-thi 14. In |xiiiit of haninexx 
i^alalith ix .t little inferior hi rale s]Ktr, namely, whilst 
that of ci'lhiloid ix lielow 2, ami tilix suhstanci* can Ix' 
xenitehod hy ^'ypsiim One ini|Hii’tant diifcruiire in the 
workino (|nalitics is that while eelluloid ean lx- easily cut 
with a knife, oalalilh ix hard to eid, and llhiiis a I'lsrl deal. 
With the saw or on toe lalhe they can Ixitk he worked well, 
hid oalalith I he le.sh easily on account of its ;'reater hanlnexs. 
iiotii |>ilish well, hut oalalitli the heth'r of the two. ^'iviii}'i» 
higher olos.s. ('.elluloid is mon' (dastic, thin sheets and nxls 
ixHsiverin;; their original xliape at once when hent or rolled, 
whereas ^'aliililh sheets or rods aix> brittle when Ixmt. Oul- 
.ilith alxo has the. drawlsiek that it l■annnt at present lie 
prixhiixxl in slmets less than .dxiiit inch 'tliiek. unlike 
isdhiloid, in truns|ian‘nt sheets as thin as pa)aT, and in line 
threads. Neither Cjin the sheets be obtained perfi-ctly clear 
like glass, nor is il so plastic as celluloid though it Ixsximes 
soft, like horn, on prolongisl xisiking in Ixiiling water.* It 
:;radaally alixorlis a g.xnl dtsil of W'lltiT when soakisl, vis., 
acciusling to e\|x'riment.il results, :IU per cunt, in xix.ihiy.s at 
nxiin tJ-m]H-ratun‘, and ;j:l per cunt, in twelve days, in which 
jUsicesK it snells and, iHxsimes like cheese, whereas celluloid 
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will only nlisurti l(»r<'ly I per wiit. of mowtun- in the muio 
timu. (lalalitli ia niiacliKl on liy fata, oils, huniiol, other, 
alcohol or dilute acids, hut il^sv’<-lls u]) consitlerahly in alka¬ 
line liiiuids, wldeli have i!o aetiun on eelluloid. 

Roth materials are IkuI (sindurtoi-s of electricity llins 
exjs‘rinients iiiailc in the Vienna Tecluiical Hi} 4 li Scliool 
with |>lates Ilf celluloid ami of );.alulilh inch thick showcsl 
hoth to he imjieniims to a euiTcnt of liiOOO volte tension. 
'ITie ereat jioint« of suiK-riority |K>s.sessed hy ;>alalith over 
(s'llnloiil are ite freedom fn)in all. smidl and its iininllaininahle 
charaeti'r. If hold in a llame it meivly dial's, swclliii}; up 
and ^'ivin^rolf a disaoreeahle -iinell like hiirnl horn, uhei-eas 
celluloid as is well known -ionites at once and eontinnes 
to hum nijiidiy with lils*ration of piineent vajsmrs of 
camphor. The uniiillammahility and iiisulatiii}; |Kmer of 
tialalilh will secure it a wide future in electrical work. 

(lalalitli is maile on a laroe scale a1. the \Viiii|«issin>; and 
Harhurj; works of the alHive-naiiieil eoin|KUiy. I he ctsoin 
is ohtained fiiim daines in llun<^u'y. Roheiniaand Moravia 
where it is se{Kimt<sl from swis*i skim milk hy I'emiet, the 
,whey being consumed for fishier. 
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(UsKI.N is cliii-fly hni'<I in calicM ]ii-iiitiiif;, moiv niri-ly iii iJii- 
iiiiiMliiii” ili'jHirtiiiciit. Thi' ^'iiiiiiiy nniiiKiniaciil Moliitimi of 
oaMpiii ix ciuiiliiycil its a lnl■<lil)lll for ])riiiliii>; ainl living' 
|K>w(li'ii‘il pigniciitiM will stiiiiil alkali Fairly wi'll-lixcd 
colours iuv olttiiincil wliiui ilii- aiiiiuoiiitt lias Issai ilritiai otl' 
by vi!>oinUH ilryiiio or steaniin". >S<iliitions of casein in 
liiiu'-wafer can alwi Ik- useil in (he same way. in this ease 
the rolouis .III- li\eil hy the action of tli» iiie, the earlsaiie 
aciil in which .acts ii|s)ii the (siiiijsiiinil of Miue anil casein, 
anil foriiis ciilciuin carlsinati- anil insolulile casein 

I'nii- citsein is alinosl entirely insolulile in water, hut a^ 
alnatily iiieiitioniiil. it will iliiMilve in water contaiiiiii;; car- 
houalri's. |)hoh|ih.ili's, alkalies or eM-n alkali chloriiles, wiaik 
atk.tli lx‘in" the most etticiiint solvent. 'I'hesii solutions, in 
whicli f.hc ea.si‘in is uinlouhleilly isanhinisl with tlie alkali 
as a casivtle, iliAi'r fniiii solutions of alhiiiiieu iiiasimich as 
they neither lM>euuie turhiil nor ci»i;^llah‘ when hoateil 
They, however, ae^iniisi this pnijs’i'ly on the aihlition of 
maj^iesiuiii sulphate, ami it akso appeiun in solutions of 
casisii in linie-tvah-r, in which it is reinlily hoIuIjIil When 
casein solulions ai'c tr>uiteil with aeiils, a flocculeiit cuni is 
preeipiliiiti'il, which may eonsi.st of a coiii|iounil of tin casein 
with the ailileil aciil. A similar iinsiipitatii Is jn-oilnceil 
with acetie aciil, hut is redissolveil on uililini; an e\c»%is of 
( 117 ) 
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liythiic-Viloric jw-itl, Jlioufrli n'lniTijiiJalttl on tlio ainoniil of 
iK'iil lH‘in^ still fui'tliri' iiicii'iiHcil. 

t’lisi'iii snlntiooH iiii‘'!i1ko \i.vripitaU'il liy ifn- lu-ticm of tht* 
nmconK momfivauc of ll\(i nlomarh of t.W catf. and also liy 
tJi(‘ jpiHtric jnici- of oaruivoi-ous animals. Pmapitatiuu is 
also prvslncfil liy tiiiinic aciil ami iiiolallir. siills. auil a jmrallel 
to the licliaviour of alkaline solulioiis of e-iseiii is alwi ex 
hibitied liv the iiattii-al solutions of the sulislaiiee, as in milk 

(UsBKil’M 

is a solution of easein in linie-wak'r. ami is used as an 
adhesive, inon* isirtii-ularly for iniprejrnatinj; eottoii and 
linen fahries, a'hieh, on ex]Kisnre hi the air. alisorh earlain 
dioxide. The easein, \rhii h is deposiksl on the lituv, assists 
the latter t<i ahsorh dyestutfs. 

'Jliirty-two |ttrts hf fresh enisl ar<‘ slinssl with -tX (Mi-la 
of water at 04 F and ruhls'd throu;;!' a metal shoe in oidei 
ki ixsliiee it to a tiner state rd divisnai. On the other hand. 
5 iKU't'of fresh, well-hiirm'd Mini' is slaked yradnally ivith 
warm water until it falls to [siwiler, whiidi is thenuijMin 
inixtsl until dl parts of Witrin water tritur.ited, tilU'ixsl 
flii’OU'th t»aisT and ^ra>iually ailded to the eunl hy stirring. 
The mixture at tiivl Ihiekens, and il is only after ]irolon;pid 
stirrine that il ;pipivs tliinni'r and attains tlu' ilesiix'd eon- 
sisk'Tiey. Care must Ih‘ taken to havi‘ fresh lime of sjss] 
ipmlity, and to slake it with just the ri;;ht ijuantity of water, 
ueitlicr ksi nmeh nor tiKi litlh'. The Mini must Is- nihhtid 
down tine with the water so its to erivlieak' all luui]is. and 
the watt'r must Is- at the k'liifSTalure alref dy sperilied. 

“(lUiTlN." 

tilutin" is a ;;lazo for dressinc eurtain fahries, and is 
also uses! as a inislium for eoloui's in dyein;' and calusi print- 
in;;. It is pn']iansl as follows:— 

(lunl, fnssl fnim adherent moisture hy Jiressure, is ;pxmud 
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to a roaiT«‘. unifoi'iii |»iwili‘r, I»‘(.witii ^rollers I'Hiii.iiij; in 
oppuHitc (liivRtioiiK. Tlli^ pnwclcr in iiiixcil wHIi » snrutioii 
of 1 ])!u-t or MoiUniu tniii^lnti. iiinl 'u:;aiu jiiit tlimui'li thv 
roHora in ordor to kiiihIi Uic ^sirtiidi'K of cnvil ns 1iin‘ ns jhw- 
Miblp. Ah hixiii aX tlii‘ solution is lii-on^lil in I'oiitnct n'itli 
till' pi'i’fi'Ctly (In (tiiil. tlic ri'iictioii coinn'ciiccs nt once ami 
till" iiiaNH Iwf^ins to };i’ow ton;;licr. Slitnild tlic ciinl rontuiii 
uinch linttcniiilk, it is Htinisl up witli a little liydi’(K‘liloric 
iwid ainl wiitcr, and iciiealcdl.v w.isinsi with water until all 
triu-e of acidity has disajijK'arisI 'I'his done, the cur.l is 
jin'SKeil nejaiii and us"il as aliovi* desrrilKsI 

The (»ild niixlu'.'e (saitaiuni^ the siidiniii tun^tate is 
plaissl in a water-jaeket(sl jam, mixed with a little wahs- if 
Uxi dry. and melted at a nioderate teni|H'ralure with ron- 
•stuiil stirriue, uunl a sainjile mi loiieer shows any uudeisini- 
jxi.st>d curd The mass mie, 1 k‘ jii'eserveil risim jnitnd'aetion 
hy addinp a little eaiholie .leid oi oil of eloxcK When the 
masH is all nedte I. it ma\ Ik- jHiured ou^ to isml. and then 
iurni.she,a mote or tess solid mass.aeeoidin;; to the amount 
ot nah-r that has lieeii addisl 

I twine p) its .soluhility in watei in all |iro}xa-tions. the 
iiiaSiS jiossi-Hs'-s liijrhly adhesi w pnijierties and is juii-tieiilarl}’ 
tisefal for I'ioti nin;; |ia|H'r lahels on sheet niepd When 
oiiiSi dry, it is f.iirly waterjii-oof. t'uvhiins jirinted with 
earthy or na-tallie (silmirs and this jirejiaration havi a tine 
jrloHK, and the eoatino is mideied more fh-sihle h^ the addi¬ 
tion of elycerine “(llutin" is also sotuhle in elyeerine, and 
forms tln-rewith a Hue, toijoh muss wliieii, when ajijilitsl to 
))U|j(r, ;;i\es .t Ih-Nilite coutin;' tliat run he made us hnnl us 
leather hy jiassin;; it tln\)U;;h a solution of alum afp-r d^-j’in;;. 

t’.tsF.lx DltKKSiNC Koti Li.vkx Corro.N Fafiiik’s. 

Four jiarts of casein an- .stiri-ed with :{(( of water, fol¬ 
lowed hy a jrradiuU addition of I jiart of linn- that hin Ijis-n 



xlakod u(i [Hiwilpr ^At, the siunc liiiiit, i imiIh of neutral Kuip 
arc (lisHoIvcil in 24 i»irt.a of water, anil tliia aolntiun ia adiktil 
to the cHNcin solution. Tlic Wiric is iin]iit‘};nat)s1 with this 
]ii-('|iaration. and aftcra'nnis |ias»;cil tliroii};!! a solution of 
aluinininni a(s>tntc, wariinil to 1211 to 144) T., n'hcrchy ■tlic 
calcium cascatc is n-ndci-cd insoinhic. .\ftcr iiinncrsion for 
an instant in ncai’ly laiiiiii}; water, the- fahric is dried. 

Aiwikxti.vk 

is tke name •jiveii In Heim to a s|HS’ial |Hiwder, pre|Kirisl 
fiian aine, whieh. when eomliimd with casein, is or was 
used for dn'sslne yarn oi' fahries in t«il“r to inovide them 
will) a metallic finish. 

Till' methisl of |in‘|»ir.iliiin is liased on llie |iri‘ci|iiljitiou 
of nietallie tin in the fonn of |siwiler, and on the ii.se of 
e.aseiii as a inislinm The tin |>reei|iit.ate is nhlainisl from 
a solution of ' tin salt" stainioiis chloridei hy the aid of 
metallic sine and the electric current ; and the |Hiwder when 
well drilsl, is Isilteil llirouoh fine uause, tin- marser jsirticles 
Isiinj; rislissolM'il for use ovei aitain. 

The Oitsein is pre|Kired hy innisti'nine 1 pai't of r..tH'in 
powder with water for six to eieht hours, after which it is 
diluted with water ismtainine | jiarf ireferred to the casein 
of strono ammonia, so that the e.isi'in swells up and finnllv 
hissmies jelly. This is thinned with more water and stirred 
U]i with the arjsenline, I )ku‘1 of which will stand the addition 
of I to IJ jiarts of casein as a nieilium. .Should the mass 
thicknn on standing;, it is jilaissl in a )Kin with w'arm water, 
wheri'U|s)n it is ayain ivady for use. To make the jirintin;; 
colour more workahle it may ai-so Is- mixed with .some stnin^ 
' };uni, prefeinhly lioht in miour and weft sti'iiinisl. 

The casein solution may Is* also prejainsi in the followiii}; 
manner, liis'ordiu}; as it is to Is- iinciI as a di'easinjr or for 
lirintia^'. 21 |Kirta of cjisein aix' softi'insl for ti'ii to twelve 
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hotti'K witli 7 iHirts uf lukewarm watur (ynitiiiiiiiij; J (mrl. of 
'itront; ammonia. Uorin^ Huh time Hie caHeiti will liave 
HWelluil np thuniu^ily, and eai. tlieii 'Ih‘ ililutial with umithur 
7 {xiVIm 111 lukewarm water, and trrateil with an adilitiiin of 
aeetie acid until a*|ii'eri}iitaU‘ is no lonjifei' visihle. 

Tile eliief nil<‘ in making; this ai;^‘iitine favpanition is 
to have plenty ol metal ])i-eM‘nt, if the fahrie is to e'chihit a 
Hilvery Instii' when eahaiderisl, sinei- it mUHt Iw n'lnemlH-reil 
that this luKtni is in nowise due to the medium, hut solelv 
to the ]nsi|H‘rly (simijimsi and liiiely divided metal, under the 
initnenee of rrietioii 

When ja'intin^ isiloui's or ilFeHsiii^ Issome thiek on 
staiidin;*. they must not l»' dilutisl with any jn'ejsiratiou, 
Ixit shoulil ls> waimed in a ]ian of hot watur or on a wati'r 
luith. , 

1‘tiiXTtN’o t'oiau i! WITH Metam.ic Li'STIIE 

Aissnslint: to tierman jiatent 7S,7t<l, a preparation for 
(iroiiueinir on printed eurtaiiiH, aud the li^e, the same effect 
as hnin/e jiowder, may Ih' ohtainisl liy ti<atine |Hiwdonsl 
iniea witli an animoniacai solution of i-asein and a dissolved 
metallie salt, and eoloiirintr the whole with sous' vejp>tahlr 
Ol Hiiilim- ilye. 


I'ltiH'KSK Foi! Som.Mvii SiziNii ANii LoAiii.vii Tkxtji.f. 
KiIIUKS, \M> Foil TiiKATIWI YAII,SS ami KAlIHlias. 


In the priKH-Hs intnsluced' >iy S. (larniieluiel, a bath is 
pii'isirwl hy dissolviii}' easi’in in oil. TF usisl for yarns and 
woven fahrirs, the easuin may lie dlssolvtsl in a solution of 
soap, and mi.\ed with the iieeessury loading inip-islieiits. Kor 
examfile, the liath may eonsisl of:— 


CastMU . 

Suap 

Miuvml Ol olbci oil 

Wati^r 

FiOiultrig 


. liipttith 

. K .. 
til) .• 

. im „ 

. 2fJ0 .. 
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Tlif ciwin mustfl*- fn-c from any aciil inipuntiiw. 

The mak-riaiN lo la* trisikii an* iuiini*r>ii*il in a laitli prepared 
by sw(*lliii^ casein in an ai|ni*ni)s aolnlion of jilyccrine, liictic 
aeiil ilye and, if iiecessr'ry, loadiii}; in>p*(slicutK lK*iiij; also 
pn*si*id Ten pai*liS of jiowilered rnwin aiv mixed with' 50 
of walei* and a solution ol *J jairts of {{lyeerine (•‘10’ B.) in 
100 of wau*!*, the nen*ss,iry ilye and loadin*' ingredients 
U'inj; addisl wli<*n 'tlie casein is thoroufjlily swollen This 
cikscin liiitli may Is* aeidilusl witii 2 to 4 pur CAnil. of lactic 
acidf w'ithont pruducino ,iny ]>nx:i])itation of tin* casein itself. 
By meaiis of this Isitli it is ]H)ssibl^ to tuiisli and dye fabrics 
in an iu*id lii|uid, which was .previonsly imjtractieabh* w'ith 
alk'dita* solntions of Ciisein. 

FiXI.NO (l\SklN AND OTIIKII Al.llt'MI.VmDS (i.\ TIIK FibKF. 

MOIIK etllTIl't.’t.MlM I\ DvEIMi*. 

V(!j^*tahle tibri*s, et;, isitloii. Jule or tins, an* sk*e]siil 
with a solution </ casein in hydiis-hloin* ac.id, phosphoric 
acid ipi* lactic acid ami tri*.'iteil with a Sidine solution like 
sisliuni .snlphaU*. ferric acelati*. sodium hicliromah* or siHlium 
1^nu;pitat<*. ca|iabh* of tlusiwiiif; ilown fmm tin* casein .solut’em 
a jins-ipitate that is insoluble in wati'C For insbtnee, 10 
{sirts of (»si-jn an* ilisso1ve<l in 200 of wah-r ami 1 part of 25 
poi* ct*nh hydrochloric acid Tin* nittoii is sti*c|S!il in this 
solution, and. afl(*r the e.sci*ss liquor has hei*n removeil by 
sqneexinj;, is jkissisI i,hruu;'h ,i warm 10 ]H*r ceuk solution 
of (ibinls*!* salt, and then washed The liyilmchloric acid 
may lie ]x*plaeed by an uqual aiiionnt of ^25 |s*r cent, phos¬ 
phoric arid, the niat(*rial Istino nl'k*rwan1s lreati*d with ferric 
acetate and washed ((•enimn |)ak'nl lll!1.5(ihl. 

Fixixr. iNStllAIRliE (lol.ol’liixti MATTEils. 

The colours to Is* Hxisl are prinksl with siM* or raseiii, 
the filbric lx*in{' then si,i*aine<l or treabsl witli a solution of 
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foniialilvliyilo. Tlit* inmilnME (‘uiii]K)Uii(1 iiF tin* 

liittur siilistaiice iiiid size or ciiseui. (■nvt'lojiH tlio cotouriiig 
iiiiittiiT, jmkI "thus lixt's il. ttAtorprhof, on thr Mho*. Tlic 
priiitjiij; Liiluur. |)ii‘jNir(‘>l witli dissolvixl size or ciiscin, is 
IreikUsI with the* uniinoiiin or liisiiljihih- coniixiiiiid of for- 
innldcdiydi* and pniifiil on tin- fahric 'Ihis prinlini; colour 
oocH not ron;;idatc at ordiiiarv t<‘iii|H‘inlurc., ami it. is only 
when the ]>rinti4‘d faiirie Inis Ikioi '•teiinieu or hi-ated thin, the 
fortnaldeliyde eoui]Hinnd is decoiu]io.sed. ami the liheratod 
rornialdi-hyde eondiini's with the size or casein to I'onii an 
insolnhle isiiiijainml. This inethiHl has lasni |Kitent<‘d and 
luusi in (hvat liritain. In another system the priiilin;; eol- 
onr is ]ui‘|ians| wit,h lussein, ami the planted and steaii.ed 
falirie is e\|Ki.si'd to the action of rorniahleliyde. 

\VATr:itma)i.'i.M! wn SorreMVis I>I!>:s.sin(]. 

The liniKhiii;; of textile fabrics has hitherto consisUsI in 
ini)in^natin;r them with u .solnhle dre.ssiiji; and then ilryinjf 
tliein, the dressin;' thensiiHin soliilifyini; on tlie tilire and 
in.ikine the inalei-ial niom or less stiH'. This .system, however, 
is th'mled with the defect that w hen the lalirics ais> luoistemsl 
the sl.ifihi'ss Siam dia'ii>|«'ai's oH'in<> to the soluhility of tlie 
drcssiiio. The defect ill qiiostioii can now !»• ohviatisl hy 
iinpn'eiiatiu;; Die tahric with a solnhle iimss that is ca|)able 
of conversion into an insoluble form by means of chemical 
or physical Oj^ents. ^ccordino hi a jitocess |Kiteiit4sl in 
Franci', tJic fabric is tri’ated in th(‘ cold with a mi.xtni'e of 
casein, nllmnicn or i^latine, and formaldehyde or hexamethy- 
Icuamine, then diVsl at SO O., and Hncly stA>anied. The 
solution of the colloidal substance may also lie iiieoiiMiratud 
with pijpiients or loadiii}.' in;pssiients, such as iMirium sul¬ 
phate, th(!s<> lx‘in^ fixed on the tibre when the albumnn is 
hardened by the formaldcliydc. (foscin and j^-Iatiue are 
used os TO jicr cent, solutions: and the ai|ueons solution 
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of riiriiuilili'liyilc isi of I to i per (■ont. xlivii^lli. Kunual- 
ili'hyili' bmiilpliito Im pn>()!iiiil liy mixiii" K )»rt« by woijfbt 
of 40 (XT c«nt foniialili'liyili^’w'Mi 10 of wxlinin liiHiilptiitc 

of 00", H. Kti'i'ii^rtli. 'I'lii* b<>xiiiii<‘lhyli‘iii)iii!n(' is obUiui'il 
fi’oiii K pirliS of foniiikliloliyili' .-inil 10 of coiiri'titraUsI 
iiiiiiiioiii» 

('ASKIN' Kilt MKIiCKItlSKII ClIKPIC. 

Acponliny to a (ii-niiaii jiati'iit piticcss, Uic liibric is 
priii./isl vritli istsoiii or alliiiiiini, sti'Hiiiisl to piixluru tto- 
.t;;uL'itiou. ]aiNscil tliniuob a roiici iiti'utiril solution of ranstir 
soila (00 to Ob' H), b-twn'ti iiillors Oi I'xpniss 

tbv su)X'rtlnoiis lye, liiiiio n)i for a tiuli- to pnoi-nt an lui- 
iliii* risi- of i4-ni|H'rutnri‘ in roiisisini'uci' of tlir mci'corisaliun 
proci'Ns, till'll aitiililii'il u'itb ililiilf liyilinclilorif ariil, waslnsl 
.'Jill lU'ii'il on a ti'iitiii^ friiiin- 

Kixioii Ziv White on Cim'oN wii'ii l<'oitMiioiKUYiiK 

'I'lic usi' of foiaii.ilili4iyili' or fia'iualin in l■otton jirintin^ 
IS laisi'il on its pro|ii'rty of l■ou;'Ulalin;' casein, alliuniiiioiils, 
irjue, etc., anil renilerinj> tlieui insoluble Tbiis, in printMij; 
niotallie jsiWilers ami |ii!’iiienls on eoltoii fabrics, use can 
In- maile of a nian|HiuniI of casein or <;eliitine ami fonualin 
iScberin;;), Moreover, foinialin can Is- employisl vvitli 
ailvantuee for bNiiit; xine oxiOe, |a‘inte<l in a nnsliuni of 
easi'in ami Isiras' on (bin, traus|rirenl fabrics or on iiierci'r- 
iseii isitton j^imhLs. The fabric renmins soft, ami tbe ilnll 
xine white pnslnees a favoumble eH'ect in nintnist wiUi the 
jtlossy irroumi. and it can also Ix' toned to any desired sliailc 
b\ tlx- addition ol pii'iiieiits. At the same time it appeain 
that tbe action ol tbe formaldcliyde on the casein is units' 
rapiil and tlioisai^rb in an atniospben' of but stsiani tliuu in 
oisliuary air. Tbe fabric is tiien'forc put tliruntrli a Mutiiur 
iUid I'latl marlline, in vebieb tbe fomialdebyde is vaporisnl 
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anil till' zinc wliiti- is so tinnly fixcil mi yii- tilirc that it will 
Ntanil Imilin^ with Niia]i I'nr a ijuai'tui' nf an liiiiii’. Finally, it 
Hhiinlil Ihi Iiittiiil that the caai'in ciiliiuis fixnl with riirinai- 
dchyili' ai'i' as |iini‘ in hiiie as ^thiim' iiiitnini'il with rior 
allmiHcii. wliilat cmisiili'rahl^ lowoi in prii'i.'. 

W. Kay & Si'lint'ii jiriiit the eiittmi falirie with a enlnur 
niiii|imniilisl uF :)l iiaiiM of ziiie wliih' ami I ] iiF etiHein- 
fairax iiieiliniii. ami the hikhIs an- aFt<i‘i'wai'ils steanieil tor 
five til h'li iiiinntH'H In the Uittmii iiF the Hteanier is ae- 
raiifiiHr a in'i'hiralisl |ii|H', thiini^h whieh foi'iiialileh_\ile''40 
jmr mit.) is aihiiith'il in i iiler that, it iiaiy la- vajMirisi'il in 
the sta'ani ehaiiihei ami fix the casein ami /.ine white on tin- 
tilice 

('\sFI\-.M MiMJil V 

Ten |airt>s ni' |HiWileiis| casein 10 n]' waO'i' ami { |kii-| of 
nia^'iH'Kia aii' iiiixisl laifielh'-r rue twenty-l'iiiie hunrs at the 
ueilinary l."ni|H!i'atin'e. ami arteewaisls aihleil lu a xulutiiiii 
Ilf O'H jaiH Ilf liariiiiii hyileiixiile in .'10 |t'irls iil walec, the 
wliiile heiiif; warniisl tu (l.>' K fne siinie lime An exra'ss 
Ilf laieiinn liyilnixiile is iiijiieiuns This i>ee|Kiratiiin will Kx 
mil eral |iiKUieiits t>ii slaml washini' 

(’\sKi\ Mkiiii'm run (‘.Mirii I’liivnxii. 

Six |atets of casi'in are uell stin-eil np with uO iif water 
at 120'' F.. anil left tii settle. The clear liipiiil is jsiiiixsl iitf 

anil tliii I'esiiloe is liii.xisl with 1 |Kn'l ul Inirax ilissiilvisl in 

12 jwrls Ilf water 

(hlKVAI.»1T's WATKIirillMiriN’Ii I’lllll'K.S.S. 

Hie C.hevaliiti, jiiixs-ss is ilitNi;;ueil to ileprive textile 

fibres uf their capillarity, anil thus prevent tliem fruiu ah- 
surliinj; water, W'ithuut iiltstructiui; the inti'rstitial spaces 
iH'twecn the thri'ails in the fabric. Tlie pnicess *s hi{;hly 
suitable for materials tint an' to lie worn next the skin, anil 
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have t(i Im' iTO(|iu‘iifly wii)ihi‘(l, r.i/., niitlprliniin, clothing, etc. 
At the siimc time the faliric n'UiiiK its KoftiiuSN ami [xtnuc- 
ability to air, awl uaii lie waslHsI with soa]), buiiziiic, etc., 
without cwlaiigcriiig its, watcrjesiur iiroiK-rties. The pre- 
paiation consists of a luixlun- of aliuut 4 iiaits of cns«‘in 
and 20 ol' water, i.tirreil np until ot about the consistency 
of cream. To this is grailually adiltsi alxiut |iart of Jiiiiu 
aiakisl to ]s>\r>ler, which lurnishcs a gnsisy iliiiil mass. At 
the same time 2 pirts of neutral simp ais- dissolvtsl in alsnit 
24 01 water anil mkeil with the casein solution. The I'ahric 
is inipniouatuil with this mixtuis-' so as to alsint double its 
original weight, and is then i-iitensl ii. a solution of aln- 
miniuw no'tate at alxiut 120 to 110' which renders 
the casein insoluble anil also forms Mritli the alkaline soap 
an insoluble aluminium maigaratc. Finally. afU-r having 
entered the fabric in nearly Ixiiling walei-, it is dried and 
ironed. 

liO.viiiNC Silk. 

According to a p<ttent. granted txi the (Hieuiische Fabrik 
auf Aktiun in llerlin, the silk is is'ixiatedly soaked in a solu¬ 
tion of casein or size, which may also contain an addition of 
metallic salts. 1!y aftcrwaiils exposing the fabric t.o tin- 
iustion of formaldehyde, its weight may be increasisl in this 
way by :10 to 50 jx-r cent., without metallic adjuncts. At 
the same time the gloss and scrixiji of the silk are imjiruved 
and the liliiv is stmigthenisl. 

Thbeahs, Kuicks, I’i,ates, eti'., op U.isni.'j. 

A,ccording to Timixi, casein ean lx- converted into thivails 
(like artiKeiai silk), blocks, plates, etc., Iiy tivatuient in the 
billowing mainier. When an alkiiKiic suhition of eascin or |nra- 
cascin is treatisl with acetone and Ixiileil it sejiaratos into two 
portions: one soluble, ami the other forming a Oocculent white 
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{(TRcipitate, which will m-UIi- down of itwl^ ouIcsh the ..olutioii 
Mtoo vlscjiMortouconcciitmliHl. It is, howi'vcr, iiiunt middly 
removed hy’mi-iuis of a ci'nli'ili’«al si-iKiriilur. The liijiiiil |K)r- 
tiuiiis limpid aii'l viscous, and when ilricd forms a chw mass 
of coiisidcrobic hardness. 
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CASKIN MMIHSTnKKh 

It a wi‘ll-kiii)wii fact that animal allaiiiiiMi ])lav>' -i M'ly 
iiii|xirlant jairt in tlic TikhI of man. am) it may alsn U‘ 
awptccl as ]»ro\isl lliat man slinulil t-ki- <aii‘-tliinl of liis 
rei|iiiii'ment.M of allaiminoiils in tin- form of animal fiMxl In 
tills romiis-tion. mi>al is tlir |>rinci|ial .mil almost sole fonii 
of iioiirislimcnt |sissililc, since e^s. milk anil milk inssliictK 
rannot Iiave llie Siaiiie im]Hirtam>e for ilwellei's in towns, 
soliliei-s anil sailors, hospital patients, prisoners, ami so forth, 
us they have for ismiitry ]s‘Oplii. I’esiiles, inuat is the oulv 
form ol animal fmsl that man ran eontinne t^i lake with 
pliiisnn' in sutficient ipiiinlity to satisfy the ilem.amls of llie 
Isiily for allinmeii. whensis, in the e:vsi. ol milk, the 'on- 
snmption of the msswary i|mnitity sismer or latm- («nsi-s a 
■listaste for the aHirle with most |»sijile Now, in onler to 
jiroviile meat supplies at a iince whieli wonhl enalile the 
Imlk of the ]s>paluce to purchase u sullicieney for the pnr- 
pusi-s afonsiaid, it is not enough to merely have ix'coui'se to 
cheap iiiijiorteil meat On the one haml, there is the ilitli- 
cailty of cxcliiiliu^' iliscase, ami, on the other, the altm'ations 
to which the meat is exjHiseil (ilryino, pieklin;;, smukiii};, etc.) 
in onler to make it keep, fns|nentiy airert its llavour anil 
iliipjstibility. 

For thia ivason, saiii Dr. Ailolf Julies, in a |)a|K-r ivail 
hefon* the Inilitstriiil A.ssix-iation of Lower Anstiia, it is 
easy io nnilorstaml that the eiiilea\oiirs of mislem rhemistry 
O'JH) 
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sliuuld liavii biH‘ii ilin-ctiil l<i tla' iluicdvcrf iif huiik' Muluttritutv 
for i'hi* sciu'ci' coiiiiuiHlitv, aniiuHl alliuuicii. TIu' ii'Miilta of 
tliiw i*ti(icavmn‘N liavi* 1km-i utiliwil induMtrially, an that 
tlieii- a»- now on llio niarkul a miwlici’ of )ire|uiration)' coiii- 
plyiiif; nioiT or li-as «itli llic rn|iiiii‘nii‘nta of Tlii'ac 

^ivqiiimui'nta an* as follows In tla* lirst plan*, tin* iiirat 
HiilislituliC'must la* rclalivi'ly clii'aiiir tlian animal allaiioi‘n 
Sifoiiill\. it iiiiist Ik* tiusicicss, inoil'inius, of tin* rlianictfr of 
flmtr, awd not inori'tlian faintly lni^i*il nitli 1*010111' 'I'limlly, 
It must Is* Ins* fnmi micn>-iy*;;aiiisms. ami Is* rajstlik* of kccp- 
iu{{ for any li*n;^li of tliin* without ninli*i*j*oin;' alt 'ration. 
anil, linally, it must Is* suilal h* to ami assiniilahh* liy tin* 
organism wliuii laki'ii in isinsnli'ralili* amount. 

Till* Ih'st siilistaiiis* roniin^ iimli'r ninsiili'isition as a I'aw 
uuiU'rial for snrii |iri*)Kirations is milk, 011 aissiunt of it 
(snitainini; rasi'iii. Tlii* is'i'rals ami li*;piiiiiniisa* an* also 
liifihly ini)sa'tant, as i*lii*a]i ami rrailily availahli* malriials 
rich in alliuiui*n Tin* nnmlH*r of siirli fh'i*]i,iralions is i*x- 
tn*m(.*ly lar^ri*. hut ouly tin* riiirf ol thosi* loiili* fioui casein 
will Ik* dealt with here 

Ihn* of the rhea]K*st ]ire]Kirations uht,aiiieil Iniiii milk is* 
llial known as Aurfun'/ie, whieli isisis only alsait +]il. ]K‘r 
III. This pre|Mratiou, which has hi*en on the market sinre 
the he;;iiinin}i of IS!)K, is an e\-tn*iiiely line whits* Jsiwihtr, 
soluhle in Wilts*)', anil haiine the fi-llowinj; (simjuisition 
watei*, !• !)2 js*r (s*nt . fat, 0-t [s'l* «*nt.; casein, TK’Ki ja*)* 
is'ut . iion-nitnij^'iious anil fat-fn*!* snhstaius*, 7 77 ]s*r oi'iit.; 
iiiineial matters. Jici' (s*nt. With )*es;anl to the a.ssinii> 
Istjoii of this pre)»iratiou hy the human oi-i'niii.sni, theis* is 
HO inforiiiation at "pivseiit aMiilal'Ie; nor. imleisl, in liny 
other pui’tirular. and the miiihiHl of iiianufarturi* is kejit 
seen't. t 

(hilnelwjfn costs alioi't Is. lOil ]s*r Ih It is iiiaile finni 
skim milk liy the qjlditioii of a pati'iit pi*cjKiration The 
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alliiuiini ciititiiiiicil ill tlii' pvuiliirt is iiiit t'liitjpilahli' hy tiiii 
lii-iit III' Uiiliiij' wiiliT. Till' cliifl' (sinslil.niints an* fat, 3'5 
tn ■J") |«'r n•llt.. itlhmniMi, TO |ii‘" (lint.; ami plidspliorir acid. 
I’-T ti' [KT BiMil. Til • lliivinii' i.s aj'ii'i'alilc, ami tlic* pii-- 
jiai'aliiiii is siiiil lo Is' likmi. \s usual with milk |)n‘]iarati(iiin, 
it is mixisl with utlici fiioils. 

iliiUiuiiii»K Hiitrienf Mill, t'loiir. —In cniilrast. tn tli(> 
ntlifi' allmiiiinniil im'iairatinns, this milk TikhI is a mixtuiv 
Ilf si'M-ral iiiitriMlii'nlK Skim milk (stwin is mixii'I with 
]in-]Mmsl (larlHihyilrali's mainly i;luli‘ii-rr<M' natincal ami n 
.small i|'.iantit\ nf ainmatir suhs'tniii'i's Tin* ]ire}Htmtioii is 
a lim- whiti' imwilor nf uip'i'iiahli' flavnif)', ami its aihuiiion is 
.snTiilili' ill watiiii Thn rnm|iiisitioii is as lollnws - ilry mat- 
k-r :I2'7 |MS is'iit Ilf which alaiiit 20 [st cunt, is alhiiiiiiiii, 
().■) per cent carlaihy liMkis. ami 4 ]iei' (s'liL. fat. It i.s said 
tn ls‘ very ilinestilile and liked hy iihildren and dyspe]iti(!s. 
Its chiel eharaeteristie is the l.iCiie pi'npnriinn nf readily di- 
nestihle carlsdkilfatiis. and I'nr this reasnii its empinynieni 
ininht he indicated in siiitahle cases 

Siiivilmiiiii IS anotln r casein piieiatration. H is made hy 
I pitenksl pmeess. and csinsists nf Ori |»'r cent nf c.'isein 
and .a ])ei mil nf sndiuni niyceniphnsphalu It is a whitish 
jsiwder, iiKHlornus and neaily lasleless Sniui‘ jMsiple (‘x- 
|s-rience a dis,iirreeahle aflec-laste nii licsi. takiii}; this |as'parn- 
tion and dn lint jrisiw aiicnstnmed to it, fur snme little time. 
SaimtnipMi is assimilated in ptecisely the same way as mnat 
aihumeii. and, accmsline to tlio results nf ex|s-riim>iil, the 
asshiiilatinii Ls eissl. 

KuJiiM ditfers fnini most casein prcparaliniis inasmuch 
as it is a mixisl pnaluct. It is p|-epan!d fiy o\a)Miratin{{ milk, 
ari.s>rdine i.n a patenksi process, hy ex|s)suis! tn a k'liijaTatute 
not e.vc'ssliii}> 08" F,. in vacDO, since otlicrwisi- the fat would 
sustain alk'ratinii, leadinn to early' rancidity. The explana- 
timi of this ap{a>ars tn la- that tlm fat ^Inhales are siirrnnuded 
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hy an nlbuuiinu'iK i-nvel()[K‘, whirli is dastniyiMl at 
temppratuivs, thna tlw ouiitainiul fat bi tliu air, 

wliiTras unliimrily it ia pnitf'clial tliia'rfniiii liy tin- said oii- 
vclopo. Knlaetol contains :W-25 prj- cent, of allainicu 
per fccnt. of fat, 14’3 jmt wnl of rarlioliydrates, and t'S |s“i- 
^ecnt. of mline niattt'r. I( is a tine wiiiU' |io\viler, $nd 
Is'ith tlie albuminoid (suiatitiumts and tile uai'Isiliydrates are 
mainly soluliio. 'Die |>n']iara(ion is said fo have Iss'ii ron- 
suniisl Jjy individuals for lonjr jmHiids and in lar;fe dosi's and 
to have Issen woll assimilati!^!, tliiiu'rli no detinite e.xjH'i’iiuents 
hav<‘ Ixsiii i'eportisl On a'ccount of its low pixi]Ni(tion of 
albuminoids the pn-^siration vaiinot be classed nion;; with 
others of the same type. 

'I’lie inetlioil of pre)(arinf> hr. Ilieiii-r^t HiH- Alliiniuiii is 
deserilicd in tlie patent sjsr'tirjition iis dollows Tlie ciiiil is 
pn>ri]iitat(‘d from milk by means of ethylsnlpburie acid, in¬ 
stead of the acids usually employed. This treatment leavi-s 
the casein umUxs>m|sised. .ind throws it dAwn in a (sim|su;t. 
non-mucinous coudiljon At the s.ime ti. m it is almost 
entiivly fro(' fium ash constitnmits at the Ih-st precipitation, 
.iwii.^ to the solubility of the lime salt of etliylsulphnric acida 
'Hie content of free sulphuric ,icid is also \ery small. 
The predpitalion is elfccted with a dilute solution and at a 
tem}s-ratms' of over K(i K. It has Issm ohservisl that the 
CtLseiu contains a eousidci:ahly smaller nnmiH'r of fp'rms than 
that obtaineil with acetic acid oi' lactic acid pii'iapitation, 
this beiiio atti'ilmtisl to the eermiciile, pru|x'rtics of ethylsiil- 
phuric aciiL 'I'lic ^miiaration is frci‘ from |»tthu;;cuic oi^oau- 
isius. Anal,\'sis reveals the following coiiijsisition' alhnmen. 
Hti'lS; water, fat, O’.'ll , mineral matters, f>‘2T. •The 

pivjKuutioii is reailily soluble in wat'cr, is devoid ot any 
siasiilic islour, and lias a by no means ilisa^i'ui'able^ Hat our 
when taken in small iiuantitus,. \o ex|s'riments in untural 
di;^tiun have yet Ihs'ii made with the pn-panitioii 
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J‘litiimmi. loniiiiWv known hk in an albuminoid pre¬ 
paration oliiiained from milk. It ia a yellowiah-wliitc powder, 
of mediuni fineness, io(Kion’'Ls and with a faint flavour 
niHcliililiii}' sweet milk. ^ it contains 75 to 80 |H-r cent, of 
aibnmen. 5 t.n 7 )>er cent of sodinin carUinate, .5 to 1(1 |K‘r , 
cent, of fat ami niiilk su;;ar. ('on.sidi'mlile diacuaKion ban 
taken place res|ii'rtino the iiinlKilile jireaence of bacteria: b.it' 
at all e'ents it a]i|A'ars to !«■ fns- from tnix'rcle b.icilli. A 
more iiiipoi-taiil jaiint, bowever, in connection witli jilasmon 
ia Its assiniilability, and on tins |Kinit opinions ai-e iniani- 
mulls, all the e\|a>rinients niadi bavine ei\en favouiiible 
n-anits .Moissner, it baa Ihsmi rejs-atislly deterniimsl that 
citsein is ei|nal in niitrieni \nlne to lean meat, and is nmlily 
alworlK'd in the intestinal canal I’lasnion can be used in a 
Miriety ol wiijs Kor iiistanci-, it can la- iiiiwd with an 
eipial ipiantity ol sii^iai. tlien boiled and I'ateii in this foiiii. 
and it can also be ad\anta;;eoiis|y laikcd inbi biead aloiift with 
flour. I’lasiiioii s-ilntiona may be incor|siratei| with otbcr 
fiaids witboul airectine tbeir flavour in ibc sliubtcst de}>ris‘. 
ami, timilly, plasmun biscnitn, plasmon I'ocoa ami jilasmon 
cbixtolate are pis‘pansi and sold. 

Dr. ScIneilB-r says of fresh casein iliat it may la- iistsi us 
a siilistitntc for soup, and mat la- imsii-jairati-d with llonr in 
lireudmakini; willidiit bavin» any uri-al influence on the 
flaiour, tbonob p-i-atly inen-asnif; tin- jierKi-nt.-if'i- of nibunicn 
at a very low cosl. b’^r this piir|aise tin- casi-in is jin-fcrably 
pi-i-IKti-i-il by actiiijr on skim milk with comiuercial i-ennot, 
the pis-ci]iitate la-ill}; draimsi from the wliey and jiuksciI 
tbrou}>b a .sieve or mill, wliicb dclivei-s tin- product in the 
form of tine tiaki-s. 'I'In-.si- must la- ii.sed while frcsli, or they 
hanleii 

A’litrium is a fiaalstulf prejiius-d fi-oni casi-in, coininou salt 
and milk suj'ar. Accoi’diii}' to F. Bimbi, it forms a while or 
yelbiwisb jaiwdcr isintaiiiiu}; •Jlfd )icr ci-iiL of uitiuj^cnuus 
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Rubiitanet' II. (li^«<olvl>!l in watnr. rorinin^ milky fliikog ainl 
in'vint; an aciil^ruaction 

t'iSKiN Kooii. 

A casein FikhI,, which iliNstilvtsi witliout iiny seiKirntiiHi iil 
{^latiiiouN casein wlicn IkuIciI in water, is nhlaiinsl hy inixini; 
*ciim'iii or its salts witli siihstntici‘>. rontiiiiiiii^ alhiimosi* or 
pi‘])tonc. 

.('tSKIX \s A iSt'l-jiTITITK tDI! Klid Al.lll'SIKN. 

Aecoisiiii;' t.o I’linsiol. tusi'in trcalisl in the hillowiii» 
manner is siiitahle for is'plarin^ e^ allmmen for iKilnsInal 
pnipises 'I’he casein, iiiiMsI with water, is miseil with an 
e\r(‘HH of alkali, pri'fenilily sishi, ami is Ihen IreahsI with ft 
to III per is-nt of its own weight of smlinm |S'ro\i<le, ailihsi 
h,v (leftns'S, with 'iyorons sliiriii;> Thf iiiiMure is ^rnihialiy 
huateil to tsV to 70 (1. without ceasiiif; to stir the iiiass. 
and the u\iilati<in of the casein may Is- rcfiai-dcd as eom))Iet)‘ 
when the solution Iwtsmies clear and alf lils-ratioii of j^as 
ctsises. This clear solution is isiolcd down i • l.'i’ hi 20 C., 
whereupon small i|iiantitics of diliiU' hydns-hloric arid (1; 10) 
iiri- .stimsi in till the mass heroines milky. The piis-ipiUti* 
ia allowisl to suliside, collected, and pressed to remote tin- 
surplus saline mattei-s. iifhT which it is washi-d hy ti'itu- 
ration with water, rare heinj; taken not hi prolong; tlie 0|STu- 
tion so ns hi dissolve too iiinch of the pnslnrt Finally, lihe 
pmripitah* is spn-ad out on sheets of olass, and drnsl citlier 
in the up-ii air or hy a riirrent of air heated to not more Uiaii 
35' h) 40" (1., or in iijiy other (sinveiiicnt manner. The product 
is slifflitly yellow, translucent, and snihililr for i-eiiliiriiio ilTL' 
albumen, the proiiei-tii-s of which sulistamv it. jaaisi-sses. 

Synthetic Milk. 

Arcordiii}; hi \V. Hall's jiatcnt («th Decemher, 1003) 
ayuthetic milk is pre^iiit d hy stirriiiL' up an aqueous solution 
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ol ftlxmt 10 {KiHMiiif wMliniii hicarlKiiuite with 85 juirtH of 
onliiiiiry <lyy uixi-in, the luixtuii* Ih'Iii}; woll ^niiil and 
ttciitii'd witli 2 jwrts of iiiidy powdiwl ralcium I'iiloiide, 
following this to-atiiK-iit liy iu«ir)iomliiij; with tlio pitMimtt 
alsnit 5 puts of piwdvml milk sapir aiaPS of )intt4T fat for 
each -W parts of cUsoiii pi-csnil, 

.Mii.k h'tKiii. 

According to S. Kiiniagi- (Auici'icitii )Nitciil 7W,702), 
milk is made slightit alkaline and heat4'd, treated with a 
magulant, and the resulting ersein exjuml to a steam 
prcssaii* of 100 IK )n‘r M|nare inch until (^inverted into 
luplid amide casis><>e 

l!!M['i.sih'i\m.i; (’askix. 

To ohtain casein in a lonii that einulsitics when Isiiled in 
water, it is miNccI with ti i|iuintity of lui alkaline salt, in- 
siiiiiriciit to ]irodnce a soluhli' couijuaind; and this mixture, 
aftiT ’a-ing miastened with w.aU'r. is driisl at a niislcrate 
temiieiutnii'. 'Jlie ju'islnet. on Ijeitig Isiiled w'itJi water gives 
a hoiuogeueons emulsion closely resembling milk. This 
pn-p'iration is patented by the Aktien-Uesi-llschaft' fur 
Anilin- Kabrikation, iteiiin 

I'amEIN Fiiosi’HATF, t-oit liAKlXti. 

To prepare casein phosjibate for breadmaking, llatmaker 
mhos a synip of moiioealciiim phosiiliate, (’a(H„PO,)j— 
free from sulphuric acid—and wat4!r with casein that has 
biHui preeipitaUsI from milk by means of an acid atid fns^d 
fnim milk sugar, .salts and soluble im]nuitii's by washing 
with wal4‘r. These ingnsiicnts ^are iniimatitly mixed by 
putting tliem through a mill, iw in any other suitable way, 
mid the nwiltiiig thick, uniform mass is finely dried at a 
low h'nipTature it) vaeiw and redueisl to |s)W<kir. 

Aiiotlicr jiatent by the same iinentsa' ndatt's to the pro- 
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of a Htablt*, iioTi’liyj>r()s('o|H(* I'ynipontid ol r.'isi'iii 
with plii.tpliorir atiil, >)y ciiiiMiitmtin:: an a<|utiiiiH sohitiiui 
of pluKtphoHr^iciil to a hyrapy coiiKiNtoticy alonji with 1 part 
of rawnu, luiil thou intiiiiufoly mixing (iiis willi tho rort of 
tlio casein anil ih-yin}> ami };rimliiif;*thi- jirmlurt.. 'I'his may 
la* inixoil with an oipial ipiantity of soiliii’ii hioarixinato anil 
nmil in hroailuiakin^. 

BkIINSTKI.VS HaKINi; |■^!KI>A,lATIIl^•. 

A baking pi-o]iaration oonsistiii}; of oasoin ami alhiimon 
is obtaiuoil hy lioatin;; skjni milk, |irooipita(ini; tho oasoin, 
and ooiiVHrt,in}j tho same iimi a oroamy oonililion hy fnrthor 
mccliaiiiral in-atmom. 

.MaKIN'i: liltKAII, Ijon in ('AlIlillllAIIIIATtX t'llOM 
FiaiI’i: ami ('run. 

Crailo oitsoiii forms a Us-fnl .Kljunil. in his-iulmakiiiir, hut 
ill tho ordinary niothiHl of liakini> ils uso is mondy a ro- 
stiictoil one. sims- any oxooss o\or a very liniitod (piautity 
piiwents tho ilou<;li fnim risiuir proixTly. * .\i tho samo timo 
Um milk su;>ar inti'oduci'd in tho ouisl n'liiains in the hiviul. 
Tliese two druwliaoks Ui tho use of thi‘ Iiii'imI for inrnlids 
can houb\iato<l hy adding; to tho dou^h and oasoin a jHirtioA 
of peptouo, iilhumuso (or siihstanros oonlainino tho same), 
difpistivo oxtracts. alhnniinoida, or dorixativra thonsif. 

HltjiilNs's ((ASKIN' Fnoii 

Oasoin is pnicipitnli'd finiii skiyi milk hy hydi'uohluriu 
acid, till' ]iissluot Ix-ini' driisl, ^-oiind to |x>wdor and mixtsh 
witli ilonr, rico. j'rits, lapim-a, oatmoal, arrowniot. bran, 
HU|^r, otc. * 

PRKPAIllN(i''SoUrBI,K (''ASKIN' ('oMISII’Xns WITH 
Citrates 

Milk casein, in tho moist stato, is nihbisl down witli ti'i- 
Hudiam citrato, with or without an addition of stslinm hioar- 
Ixiuate or trisisliuin jihosphato, and tho jiissluot is driisL* 
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' Casrix Fook. 

Milk RAKfiii nr curd Ih iIIwidIvikI anil ita aciility ileti-rmiiied 
liy Min^, is iKirtially nrutraVa. il, tliv ivaultiug niaiui laiin^ 
(Iriisl .sti'rilisisl uml nwil .la a fiaalstufi! 

Sci-i/s (’run “Zwif.kack” Itnux 
Pn'fi])itatisl lawfiii ia niixisl witli milk siiipir, fxii««'il fii 
till' action of kcpliil fnniiwita nmi ncutraliacil, tlic pnaliid 
iNiiiig aliMirIxsl liy Zwichack {xiwilcr fZwiclatrk ia a Ifiinl of 
roll riuiilc in (icminiiyjanil liriial 
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SITNDUY Al'l’l.ll'\TI()NS dl’ CVSKIN. 

• TsKS (IK ('.\SKIN IN TIIK I’.M’KI! INKI’STHY. 

An iiiipDi-tHiit ikH't IN |plii_v\l liy !i(ilicMvc.s ill the iii(liiKtri(‘N 
wlicifiii iMjicr in ciiiiildycil. iMitli in (mlci- to iimV|iiiiii1iIy 
ruHtiMi tO};ctlii‘i’ iiiiliviiliiiil sliccts (if imiicr, (•(invert |iii|ht |iuI|i 
into n niiHililitiile iiinilitioii. nnd iilso for the iijipluailioii of 
thill lityei's of eololli'iiio iniitier or otlivr eoiitiiij;K on )>»|K‘r ui’ 
inilllHiiinl (irlic'ieH. Sneh eeiitiii^'s iniiy he either liiiltt or 
inoiv or les.s glu.iKV, Imt in nny e\ent niUHt Iw aiile to willi- 
stnnd to a certain extent the hitluenee of nioisluiv For all 
tiii'se |iur[KiHeN eaHciii in, /icr m-, U(lulil'alll,^ iiihipted, diiiiee it 
will stick Hheets or Isiiidh of ]>a)Hir together nnd forms tliiii 
OHitinos of («insideialile elasticity Isilli alone or in association 
with other siiUtanres, (silonrine matters in |iarlieuhii'. WheiT 
a solution ol casein is tn-ated with sniall (|uantities of forninl- 
(lehyde, and the article eoahsl with the |ii'e|Hiratioii is cx- 
poHud to the air, a nniiiliin- of new ]inslnrts ran he ohtaiui.sJ. 
Thus, for instance (hy |Ktlent(sl jiroce,sses), we ohtaiii water 
proof |)U)n'r that can Is' used instead of ^tta]H‘i-rliu |Ki)M‘re 
wati‘i’]U'ouf caiillsiurd Isixes and rartndjrti cases, wiLshalile 
wall papem, waslAlile pa|a'r };armenls, coloured }ia|s’i's, art 
pajKirs, transfer papers and so on. Utensils, more [mrticu- 
larly laisins, dishes and the like, made of jiaper ]>ulp or 
inillljoard, can lx. reuderisl waterproof hy tn-atuient with 
foriiialduhyih', aud used for a vanety of purjioscA, Cj/., as 
developing dishes iu photof'riiphy. iSimilurly, rardUiard 
(i:»7) 
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tn‘iit<Kl ill the minu; way can Ijc nsetl for Htcruotype inatriceii, 
ami Will kef‘|i for any lon}^li of time, by rcaiKin of ita light¬ 
ness ami ilurability. It ia ,thu» evident tliat the field of 

a)i]ilieation ojam to casein is praelically illiiiiitalile. 

« % 

M KTA( '11 III »1( ITVl’K I’A I'EH. 

This ]m|ier, wliieli is iisisl for transfer pictures, is pijpj 
fcrabiy made of a fairly gooil, lightly sizisi (if at all) but 
sniooih |n|H>r, ea|Mble of remlily absorbing the thin solution 
of (jaseiii (pn-ferably jii-ejsinsl with sodium birarlsinate) and 
of softeniiig with similar ease Vf'lien it has to la- released. 
Sinn- ilii|a“rferlly wailing the [laiKir wiUi the mlliesive will 
ivsnlt in a defeetiie im])ri‘asioii. it is evident that the waiting 
must he jaTfeetly nnifoiin. The u|a‘ratioii is Ix'st laTforaiiHl 
with a (tat hnish, the ]ai|a‘r ladiigspn-ad on a table ami the 
casein solution appliis'i smoothly hy working the brush in one 
direetinii If iiwessary the miting is ri>]a'atiMl, the lirnsli 
la'ing then uorked at' light angles to the pi'evious direction. 

Thu preiKiwd |ia|K'r is next hung up to dry mi lines in a 
gently waniiwl iiaini. pw'reiiihly in a stretched ixiiidilion to 
]irevent it curling. It is aflorwanis eilt into sheets anil 
'liackisi, either with or without calendeHiig to sniuotlieii the 
surface. 

SlZINC I'AI-Eli WITH (IasEIX. 

Notwith.slnmiiiig the most si!i-U]inlons can- lK>shiwed on 
the ]in>|Kirnlion of the i-esin soaji used in sizing [lajier. it has 
Ix'Cii foiiml iiiijaissihle to imjairt the ili'siivd tiniiness and 
impermeahility to the pa]a.‘r by the use ol vegetable sisse. In 
view of tho loi'ge quantities of eusi‘iu liow obtainable ns a 
ix'.sujt of laitteraiakiiig on the laige scale, which casein has 
had (ally a very limitisl iqiplication* it ma-uiwl advisable to tost 
its suitability for sizing piqaT ; and with this object conipai'S- 
tive experiments w (IIS'carried out hy Dr. Zanardi with rosin 
son}i'Aiid casein solutum. 
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Piijier pulp WUH Ulixeil with clisnolvrjj casoin fiw* twi'iity 
minutes, and to the mixturi' was adihsi ii sohitiuii (il'ahini 
—as ill it'siit ISiaiuff—fdllowi-d )iy diliitiHl snl]ihunc acid until 
a faintly acid reaction was jiniduced In the trials thi‘easein 
was {Xini'ud on id the same time as the n-sin siui]i, or else 
after tlie latter liad Ix-en pi'eei|)itat,e<l liy a'umininni sulphate. 

' 111 piciinral tlie addition of easiiii was fimiid toluiM-a lai-tnir- 
able iniiueiiee on tlie tirmiiess of thi- jaijs - iind on tlie aiiaaiiit 
of sizi* consumed, ('asein can aiso la- useil for this nurpose 
by itself, and fumisln-s a coatin;.' that will maki' the jiaixT 
easier t<i roll up. 

WATEItl’lllS.FIN’ii I’.ll’KIl 

This {niHS'ss is ilei ised for making: |M|H‘r and fabrics 
wateriiroof to sucb itii extent that they will stanil piiili'aeb'd 
e.x]sisurfl to the inllueuei of moisliire without, losing their 
softness mid elasticity. At the same time they are made 
sniierior to pajier or fabric coated with j-aiaili-hone, Isit.h in 
fHiint of durability and freedom fi-iim sun'll ' * 

'I'he priiiri{)al features of the process .H'e that the jiaiH-r (a- 
oti ei mati'rial to be watcriiroofisl receivi's two wati‘r)>roor 
eoalin^p. in suc.eession, the tii-st isinsistiiiR of a sjsicially Jira- 
pared solution of <;hie or casein (iw iiiixturi' of both), which, 
when wanned and treated with M'rtaiu tuldilions, remains 
ponuauuiitly snpjile and clastic. 

In carrying out the jimceHs, glue or casein is dissolved in 
wati'i' or other snitahle solvent and treaUsI with an addition 
of sodium tungstate to improve the teuaeity (if disiircd), the 
albuminims siihstanees being Oien preci)>itatoil by tannin or 
other snitalile preeipitaiit as a visdd insoluhle nia.ss. 

This maiw, whicli is elastic and plastic while moist, be.* 
comes vei'y hanl and lirittle on drying, so tliat it would be 
entirely nnsuitablu for tlie purjxisc in view were it not eta-- 
rccted by melting it iu a pan (pi'ererably before it Ins set) 
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Bml lulilin;' fflywrivo, Kvnll^ iimliisHi-s, fatK or oiIh, hIodi' or in 
coiijnhction, tliu wholr liriii;; well mixed. 'Dir qnontity xo 
addl'd di‘pi>nds on tlir Alof^iw of i!U|)|ili'nii«i iluximl, and ia 
prefnralily alxnit oni'-lialf of tlir iiiaxH obtaimil liy Ihr afoiv- 
said pm-i|)iliition. 

Till' iiisultiiio l,la^s for tiii' find (.'oatiiif; can 1 k’ applied 
to i)a|X‘r or fabric iK'forc it lia.s wl, and foniia a very iiiuf- 
ililc, iiLsolulilc ccBil.ir}; rexciniilin}; raoiilcbouc. To make tbe 
|Ki|X‘r keep iH'tU'r it may Ixi at onir mounted on fabric by 
[inmnn-, or jiresaeil b'twi'i'n two ximilaiiy treated alieids in- 
mil lenytiis of p-ip'r. Of riiurM“t]ie fabric may have Ihioii 
impn'onabHl la-foreliand, or el.y' the joinxl |»i]K>r and fahrie 
mav 1 k' tivatiil afterwanls 

To improve the waleipmoliii^ ipialities and impart a fine 
gloss, a Hissind eiKitiiij; is apidiisi of any eonveiiient wafor- 
Jinsif viuaiisli or lacipiei Oolonring matters can Ik' ineor- 
|sirabsl with tin' IhMl oi .sissind ewiting, according to clioici-, 

(■ASEIV SoUTlOX Foil Co.vri.Mi I‘ai>eii 

A casein solution, suitahic for eiuding |«i|K'r and for 
other purjawi"', can ls“ pmpansl, aeeonling to W A. lla'.l's 
Auglish [siU'iif, by mixing casein {jiris-ipitaled with liyilro- 
ehloric acid) with 10 to 15 jier eeiif. of ila weiglit of sialrani 
phosjihate. insifcrably trisislinni phospliate. and I to 3 jiarta 
of water to isieh I jiarl of casein. 

HokN’s ClJlAII SoUTION OF (USOK. 

A clear solution of easeiii, fri’e fmni fatty Isslies. is 
uhtaineii by tis'uting a Ifl to 20 [sir cent, solution of casein 
willi i7 to ft ]s'r rent, of eaustie jKilash (aeeonling to the 
'anionnl of dry malterk the whole Is'ing sliaken up witli 
cthiT for a short time and run into a sidtling vat. Tile clear 
solution of casein sulisides and can U- drawn off. 
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WaTKK- and KIIIK-PIKkiK AsDESTdS 1’AI'KU and BlUflD. 

All iMHcntuil |iii‘limiiiHiy i; to D«()ljiti' tlu' iiHlu-sliis liy 
rhoiiiifa] iiioniis, in onlcr Mint it ijmy n-Diiii its lie'ihility 
in ]ii'osi>iici‘ of tll^ suliNt'qiiriiM\ aiMcil iiiorcilii-iils. ninl not 
bccinni' brittle. 

• 'IliiN tii-atmiMit is ]iivli'ralily i‘tlV< D-d by llll■illls ol n niIiiio 
H oliitioii or ililiili' }jlyii‘riiic‘, tlir liittn liroi); iiioi-c rniivi'iiiriit 
ill ]inicji<‘i‘ 

Tin? iiKlioKtos is tiret uiixoil willi 4 to (I js'i- ^•<■llt. liy \voi>;lit 
of frlyccrini’. followoil by o to 10 )«ll'(s of Wilti'f. 'rin'^linslilllll 
foniirrly ilsod for Id idiiijf toKotlirr (In* libivs ol asls'stos wa« 
tisli ;;liii‘ (cHiirKially ill tlio laidruij; jiiik-onsI: but rascin will 
iu-coniplisb till' siiiiir jiiii'ikini' nioii' I'tliH'tnally ami at far loss 
rost , 

Till' nii\'i‘d asIs'sUis and rasriii (r;/., c.isriii and borax 
solution I IS iii'Xt rcdiicisl t.o liiii' ]iiil|i iii a mill Tliis iin- 
]iiX'^iaiion isolates llir asIs'stos tibix-s iwid pri'|iai'i's tiicni 
«liriuirall\ in siirli a nianimr lliat they an- no lonjinr i‘.\|sis<'d 
l<) any injurious artioii on tlin [Bii't of sulisniiiii'iit adjiiiirts, 
AS V as foniu'i'ly tlin rasr 

nic W’i'll-orouiid mass is tri'iib'd willi 2 to 3 [iams oi 
ri'siii soap (pix'xioiisly disHolvod in liot water), the whole 
Is'iujr well mixed and afterwanls tn-atiHl with alHiiit ti )»irts 
of xinr. chloride dissolved in 15 to 25 {airts of watiw, and 
finally by 20 jkirts of {n'aiihib' in susjamsimi in alsait 50 
jairts of water. The ^a^iphile makes the mass tfn'jinKif and* 
jpvcs it the ap|s'uraiire of vnleanite. 

For use as a ^aiekiiio in pi|)u flaiiipis tliat liave to he 
frequently oja-ncil,* this niiiteriul may Is' eoxoral with •wii'e 
^uze on laic or Isith sides. 

The liuished, iiitiniati'ly luixiil muss is worktsl up into 
jiapej' or milllxiaril of any dissin'd thiekness, in the usual kind 
of maeliines for these purposes. The |n-uduet is aftei-wiuxls 



prrNKcil, 'Iricil in tidt air, iuid iuipi-cjpiaicil with a 1 per cent. 
Milnliini (if ziiir elilnriilc It ie tltrn nilricd, paaKcil tJ)ron|rh 
n ■ t(i f )H‘r ri'iit. ni|UtHni»i Hdlc.tinn nf rcKiii Hoap (]»x!pan'il by 
(lisanlvin;; tlii‘ rcNin Muip in spirit anil tlicn in water), and 
Hnally dried ajjain in llie air. The appeiiiauce is improved 
hy ealenderine. ' The liiiished article is clastic and com- 
plctelv liiT- and wnter-pnsif. 

\s!iesl(is 11011)1011111 is ]ire|Hm'd as follows;— 

Wheivas loll}; stajile asls.'stos is re(|uir(sl foi- spun articles, 
the‘short fibres of imlinary ipiality ai-e more saitablii for 
the pnnsise now in view. The fthort filn'Cs sejiaratisl from 
those of loiyer stajile by aer"eniii{;, prior to the spinnin}; 
pi ices.s, are also iisisl The cnide asbi'stos is put tlmiu}'h 
an o)s'ner to bivak nji the fibres, and the material is then 
Mifteiusl with tsiiliii}; water, after which it is };ronnd ui a 
mill of exactly similar tyjs- to those employisl in |»i}x>r- 
ro<ikin};. Tliis (imsists of a loii};. reetaiijpilar, wmsien, stone 
(II iimi tniu};h, filled witli water and eoiitniniii}; a rcrolviii}; 
iii||(‘r pnoidisl with .sti-cl rails, uiideineath wbirli is (U'rati}p‘d 
.1 mas.sive laiken block inlaid xvitb a row of knives. 'Ilie 
,'i'ou};li is (liiidl'd into two jairts by a central {sirtitioii, ilver 
wbieli the aslK'slos tibii's are llnsbisl by the water into tliu 
work ill}; eiini|»irlniiiiil, where they are act(s) on by the roller 
and knit es. .V lioisl placed alsive the roller pi-events any of 
the tibliis lieili}; thrown nut of the tnin};b by ts'ntrifu}<nl 
fons'. .Ue.ins aiv pinvided for settiii}; the roller piii}p'essively 
closer to the knives, so as to itiIucc the libii's 111011' and 
more. At the same time the uiedinm—casein, staivli, };uni, 
etc.- H'iii]iloyed to bind the asls'stos tii}p.'tber, is usually 
addel in the mill. 

'Die furiJier livatiucnl of the asls'stos pulp is on pm-isely 
the same lines as m dealiii}; with |si)s‘r pulp for the iiiami- 
faeture of machine-made ]«i]ier. The pulp is delivered on to 
an endless sieve of nietallie. }piu>!e, which ivccivcs a vibnitory 
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motion to farilitah- tlie (Inuiiin^ of tlip wmIit; aftor wlii«li it 
is jMHsed l)(‘tw(>i-n rollere t«> wiiieczt* out iiioii’ of tlw wator. 
By mraiiR of an i‘nill(‘Hs licit ^tlu' )iii1p*is next fi'd to a wcoml 
pair of rollers, afUir leavin'; wliicli it still eonuins a eonsiiler- 
ahle amount of trilt^T. It is out up into wpiarcs, whicli al^■ 
placcil between zine plates; anil a niinilK'i- of tliese alter- 
nStin^ layers aiv put into a |»jwerfnl hyilraiilie press, after 
Icavini; which the pulp squan's aiii' liii-ie up in a sleain- 
heattxl.chaniher, to };ct rid of tile remaining moisture. 

Aslioatos Isiai'il can. of wiurse, Ir‘ made in varyinj; thick 
nowics. Thu oiilinary makes aiv laaiqaised of ti to 12 and 
even more layers, plartsl one alsive another ,ind united by 
}mHsin^ them between rollers and in the hydraulic press. 
Till' usual thicknesses an- 4, 1, 11, 2, 21, :l, 4 5 to 10 and 

15 millimetres, and the sheets aiv };(;neiidl,\ 40 inches in 
length and hreadth. 

Ilic chemical (s)in]Hisition of the mass\aries to an extra- 
unlimu'.v dc{;ns-. Most kiinls an- };n‘atlji adulteratisl, csiii- 
taiuin;; not more than 50 (sir ci-nh of aslicsi'is. and tnal* tisi, 
of inferim- quality, it cannot la- ttsi stn-nel.i i-mphasisiHl 
thal the vahmhle |ini|x‘cties of the asls'.stoK are the iiion- 
ap[iaient in pn)|s>rtion as a Is-ttcr quality material is used 
and as trickery and adjuncts an- shunned 

1‘APKI! FletSKS, KTr., Foil OllJt AND K.VTs. 

Veswils of difli-rent ahnia-s can lie manufactured fniiri 
pajiftr by mlucini; well-.siKud iiajioi- to pulp A useful |aipcr‘ 
For this purixim- consists of alsiut the followin;> pni|sirtiuns. 

OsR . • 10l»ro 

SliHtt . •. to .. 

Browi) (cllulobo.W . 

'ITie laqior is impn-^nated with a solution of casein, in 
iirder to render it uu{icnueable and at the same* time to 
make the individual sheets of (laper stick toifether. "With 
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lliiK olyi'ct, (if pii|it'r an* coah'il on lattli aiili-s witli 

an ntnmoniaral KoliiMiin of caacin, kill one on lop of llip otluT, 
anil at oiico plawl in lifati-ii Moi’lik, the pulp being ataiiijay], 
ii_v iiieana of a pn-as, into a Iray or laiKin of the form ninat 
suitable for Ibe pinpow in \ iew 

The nioulils are niaile in two lialves. In the ease of a, 
flask .or iKittli-. for instaim-, tiie liaain is litteil at the top with 
a 111" for reoeiving the stop|ier. with tile neek anil, umler- 
nealb. the pait on wbieb the kittle is to staiiil. 'nii-.staiiip- 
iiig iiioiilil la gi’iitly w'ariiiisl kTore the pa|s*r is inseileil, so 
that till- casein solution sinks tiion- ilecjJv into the [sii'ea. 
anil .It the .siiine time the ainnionia baa a kfltiT ebanci- of 
e\a|K)riiting. .After a short time the ]»i|»'r mass will have 
.M't liiiril, ami the tinisbeil lialf kittle ean k- taken out anil 
left in tJie air to ilry eompletely Tbesi' llal\^^ aiv iifter- 
wanls tliiniieil ilown at the eilges wbeie they are to be 
joineil, prisssi'il tooeiher. eeiueiiloil with easi'in glue, ami 
iioateil with a tbiiY la.ver of easi-in solntioii insiile anil out 

WwsiiAiii.i. l)ii.\w-iNii .\Nii Wiimxii I’Ari.ii. 

Any i‘on\enient sort i.f lai]K'r is tivalisl w'itli a liN it’sit- 
iiig of (sssein. ske or other siiitalile meiliiim eoiitaining an 
iwlmistun- of some tiiiely piiKeriseil niiiieral sniistanre, sileli 
as zinc wbiti', chalk, lime, heavy s[air, etc., anil the rcipiisite 
isiloiiiing matter. It is then hrnsliisl uier with, or ilip|Hsl 
in, wah-r-glass eontaiiiiiig a small ipiiuitity of magnesia, ainl 
lelt ill the air for a •slioi’t time to ilry, at a U-ni|S'ratiire ol 
akiiil 77 F This si-itiiiiil ctaiting may he nyilacisl liy one 
Ilf ililiite roriiialilehyile. 

IViper treahtil in this way may k- writti'ii or ihwwii ii]xin 
with ismcil, chalk, (siloiireil crayon, ckircnal, transfer ink or 
litiiogriqihic ink; ami the marks thus ]ir(Kliic(sl may k' 
wastiisl off again without any appri>«iahle altx-ration of the 

|Bi)M‘r, 



Sl'NJ>RY„.VPl’UCATIO.NS OF CASEIN. 


145 


PiljxT Ilf this kind |iiissi-.sse.s tin* mhof /p'lait t'Cn- 
iiuuiy in use for HC'liiailh and dcsij^n'i's. In dniwiiiff plaiiK, 
for instance. tli<‘ desijjn ran lx easily and rajiidly ii'inovcd 
with a damp s|Hiuee, and a fn-sh dyiHvinn made at once on 
tlie Wiinc sIns'E Sneli ]ia|Hir foniis an execllent sulistitutc 
for the la'avy slates nsisl in seliools for writing and drawing; 
IcSsiuis; and is highly adNisalile for this ]iur|iose, inasjnuch 
as it can lie made in colours that will mil f.itieno the eye. 

Nevertheless, il eannnt !»• denied lliat iv|ieated writ.in}; 
and wasliine sikhi wiairs nnj the jirot.ee(.iM' mating, and that 
the sheets will not. last \er\ lone, esjusaally under thy heavy 
Wear to whieh they a.a- suli|eel<’d in selusil work. 

I'Ai'Ei! WisArrEitixi. l••lll^ Kikiii, CiaiTMiNi:, ifiv'. 

'llie customary jnuetiee of ]iinteetyio clothes from the 
laiayesof moths and other insi-ets liy Is'sfivwiiui the aitieles 
with na]ih|.haleiie. camphor, ]s‘p]ST and so forth when they 
ai'C laid away for .some time, is attended with niimerouH in- 
convenienees, especially on tns-ounl of the enpleasant smell 
jf the .sailistauciss in <|nestiou. Thesi' can lx- avoided hy the 
i!.s(' if.|ai]H‘r or linen pivjs’ired hy a simple pi'is'ivss in such 
1 maunei- as to |X‘rmanenl.|y iv'sist iiwet allaeks, and also 
itmospherie intliienees, so that they may he used in |sickint> 
.^xsis deatinisl lor vonsi^nmeut to a distance. 

'ITie pnicess itself is prinei|ailly laised on l.he well-known 
lisinfectBut pmix-rties of formaIdehyde. and on its ca|v‘iuity 
lor fomino a waterjinxif coalinj; with the aid of ca.seiu. 

Hence, if piix-r and similar ni.iti-rials or linished ai'ticl(>s 
iiuldc from same, luch as lai^p, wrapperiii};, and the like, 
3e soaked in a wifrined solution of casein, which contains 
in odmixturi' of wa.\. 8oa)‘. caoutchouc solution, etc., for 
riviu}; increased flexibility, and these impre^natisl articles 
Au then dijip'd iu a sulntiou of formaldehyde, they will Ix;- 
:oine covered with a thin film. So luii^ us tills is iiihisl, 
10 
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S(‘v<’n»l shw't*. ()f t!fn‘ iircjMireil imjjt'r, (»r of .siicli anil 

lini'ii. ean Ih> raKtriicil tio^nllii'i- to iiiaki- a iiiuro or ki»< tliick 
anil liinisi- maWrial. 1<')iiiKlii\] '‘anllKiard j^khLs, iNixea, rtc., 
can also lir rovcreil in tfiis way willi micli moth [laiirr. It 
ia alao iiil\antaocouh to faalrn cotton wiail on I'D jinpur or 
linen by imsiiis of tlir fornialin-cascin ailhi'nivr or liy Hcwin^T, 
anil then ini)i|ii‘^iiiili‘ the waihlin^ with rornialilrhyilc. 

If, on the other'haiiil, eiisiler ini[iortance is uttarlusl to 
the wateiiiiiMif rharacler of the pre)»irn(ion, (his n-snlt may 
l)i- allaineil in \iirioi)s ways, for. insUinis' hy stis‘|iine the 
]Ki|x-r with a hointioii of |Kiralhii in heiizol, a solntion of 
shellac anil laini.N, alrohiijie sihitions of I'c.sin, or hy (suiting 
whh visisiM' icelhilosi' telr.icelate'. either in coujuiietion 
with ilissoheil rasi'in or afli'r livatnient with the latter. 
Fine fahrics may he walis'pnsifeil hy the Nvnie means or 
with the eonjiinelion of aliiniina, ahnninitnn niimlants, am- 
liioniacal eoppiT oxiile, oil, etc . in any cdNs however, a 
copious amount of formahlehyile must Is- usisl. If the etfuct 
Is- foinid to hate weakeiieil tiy la|>se of time, it can Ik- 
naieweil hy the ajiplication of fonnalin (-W }K-r cent, for- 
•nalik-hyilei. s 

Materials i-enilereil in this manner pnsif ajjainst eei-ms, 
water and inst-cts, an- manifestly applieahle to a lar^- nmn- 
Ik'I- of ]inr]xi.s<-s. Amon}> tln-si- may Is- menlioncil llie storing; 
anil tsitiM-yanci! of fomlstotls, e.s|H-cially in hinniil climates: 
also as wra]i|H‘i-s for auithanical and ssixilo^p'cal preparations, 
roriiscs and other oliji-cts hahle to di-coni|sisitiou. Furthet-- 
more, they may re]ilaci- the more expensive oiled linen wher- 
i-M-r a liffht, hnt i-esistant, waterpi-iKif and ehenf wrapiM-riii}; 
is nt-eded. S)HS-ial atti-nliou is i-allisl to the mannfacliu-e of 
ini]a-i-^nnteil iui)s-r ha^, which would meet with a niady 
sale for storing; clothes, also ]Kiitfolios fia- ilovumenls and 
luitiquitics, .such as lace, in muhi-iims and collections. 
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I’aint Kkm(i\'Isii. 

or lat(' flR'imieluv of miioviii}; ]«int. by bnrniuj;is lallin^ 
iiiM (b'Nat'fiitlc. At tbo xaiiii' time, tin* l■au<(tic alkali prepar- 
ati'iuN wiltl for atliix [luiposr aiv’aitptidcil with iiutiioroiis 
(IrawlmckK, ilir oriliiuiry Milwlaiirr* of iliis cIbhr ha\iii^ to 
W a|)]>lii>il Hrvrral tinicK omt, owiiifj to tlicir triiilriicy to'riin 
down from the stiKHitb Kurfari- of tbr paint, so tliat their 
action is dolayrd 'riiis tnideiiry, linW('V<T. may lie pre- 
ventiMl by mixing the alkali with a tcry thin Holiili.m of 
caaeiii. ill the pmporiion, 'lay, of !> ikiHk of ntUKtir Main, 10 
of wab'r and 1 of caaiMii Holution 'Jlie eall.^tic kikIu is llrat 
diatjolved in the wati-r, and tin' easeiii Holutioii is addeil until 
the ]>re]»tratiou ia of workable eoiisiateiiey. For uae, tlie 
iiiaaK ia stirred up well, laid on with a brnab, and waahed off, 
aloii^ witli ’the reiiuiiiia .4 the |aiint, in aUmt one to two 
Ilian's' time. To eiiabh' this piv]Kiraiioii to kev)) lor soine 
eoiisiilerable time, it iiiiiy ri-ei'ive an adtjitioii of ] iht cent, 
of earbolie acid and a few ibiips of some •'then'ul oil, ifiidi us 
oil of cloves, I'oaemary, etc. 

IlKiisu’.s SiloK rol.I.sil 

ShiH' polisli may lai made to ^ive a {px'atly improvi'd };loBa 
by the aildiiion of a solution of casein, )ire{airi!d by laiiling in 
water with Isirax or soda. At the same time the addition of 
ii-on resiuate iaiiiarts Uie ]iroperty of staining the leather a 
ilccp black, instead of merely forming a blade eiaiting. 

The iron reKinale is jirejaus'd by adding an aqueous solu¬ 
tion of green \ it"t(d (ferrous sulphalu) (o a resin statp obtained 
by iKiiling resiii'with soda. The oilier ingredients pf the 
jsilish aiv ,as usual: ivory bhick, syru|) or dextrose, fat or oil? 
A blue-blaeJc sheen may Is- imparled to tine polish by the 
addition of a little Paris blue ilissolved in water. 

The followiiiff is a tvnical reeini' for tliese nolishes ■ 
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OiUoiii . 
ikjda i-n-atals. 
WaU'r . 

T vary black . 

Tk'XtrtMi* 

Ciivooil. 

Imn miinaia. 


lb part 4 by wisigbt 
, r> lUkiiis, i)iswilvi-d in 
4b parti, ami mixad ,wil1i 
. » t4r> 



'PIliH slioulil Ih‘ I'lirlhi'r luixibl witli 5 [bU'tN (if I'ciTir ■ 
ryaniilti', ilii^ilvoil in I to '1 |>iiH.s of oxitlic ixnil uud r> ol 
wiitor, tlic wlioli' la'iiiir stirriHl iii a suitiilili* Ntim-r. For 
fkiliil )*)liNhrs, till' pro|iorl.ioii of solid inspvdiiMits is ineniisisl. 

(.'isEiN' Shoe tuK\M: 

t.'asi'in i‘\liitii(s tlic proja iiy -if ftiniisli'in;; with tliiclv Inr- 
js'iiKuo a haiidsoiiir, shiniii;; coiiijsiund. siiitnlilr for tarions 
pur|»isi'N, csiiecially shisi [silisli For tliis piir|Hise 4 pirls 
of jralipit ari' nifllcil, .slt-iiiii'd thiim^li a sirvr.aiid Isiili'il with 
3 iKirts of wati’r aipl 2 ol caustic soda lyc (ilciisily, it! 1!.) 
until a tilin has fonnisi on the siirlacc, nlicrcu]Hiii anothcr 
1 ])art of the sisla l^oand iiti to lid |»u'ts of warm water arc 
added: Jo [larts of nhIii crystals aii- dissolMsI in the liipiid, 
uud 10 jiartsof |H>wdcml casein aiv stirred in until ilissoKisl. 
TJ'Ls is followed hy 10 |)art.s of j^‘\ cariianlia wax, and' tlie 
wholi! is Isiileil until homooenisius. If a eisilul sample Is' 
found tiH< still', a lillle water ismided .Vn aniline dye that 
is fast to alkali may Is; usisi for inlonrin;:. 


(‘aseix I’no'nKiJtAi’iiir l‘r,vrF:s. 

With tin; invention of the silver hrmnide di'y plate, which 
ivndoj'cd oiltiliHir photojrruphy isissilile, arose the neo-ssity 
for replueinir the sn]i|Kirt llJie ^lass plate,i hy siane luaOa'ial 
whichs whilst jioasiMsiii^r the to'unsjKU'ency Sif olass, is five 
from the ohjectionaljle pinjiurties of frufrility, weight and 
hulk. 

Endenvonrs have Issm unuie to oveixxnne this dilSculty in 
various ways, hut though films ol celluloid, |ia|H‘r, mica and 
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have li<'cii ])iii)H)s(‘(I in jilacx' oP^Iiink, (■Rllnliiiij alone 
lioH been able t'l liolil iUs own for tliis jmrjKwe. Nc'verlhe- 
Irsk, this snr)sliinee also lins its ilefeetN, Ixmii); in the timt 
jdace liifjlily inflnnniuible, snlije(;t to eli'etrieiil tlisebarjp'S 
wbirli s]K(il (be* )iliolo^'nj>liir iinaoe, liable In enrl in tho 
v.irioiiN laitlis, anil finally, very <iear in eoni|un'iKon with 
yasK I (lull's 

The usi‘ of euseiii for the ]ao)Ne<e in i|ni‘stion !i]i|H>iirs to 
liilve,sol\eil the ■liHiriilt\ of limlin^ a inuieriiil that is free 
fisini the iilKive-inehlioneiJ ineoiiM'iiienees 

\Vi»iii-('kmevt liiiiin.Mi I’n.r. 

This new isioliii^ |iul)i has (he aihaiitia;;e o\er (arm I 
]inl]i in heine fh-e- as well as \\a(er-|irixir. ami of not Hofteniui' 
with heat It is niaile of eellnlose |iul|i hoani, jaiinteil over 
wilb the follow ill" eiini|Hi.siiion . — * 

Sl.iki'fl iiiiit . ... Itk) 

Ciiseiii .‘iiitl stHhuiii lilt arlktiMlf* ... 10 „ 

the litttei heiiif; dissnlvisl ill waler, slirred up to a ]ir.|> with 
the lime ami ^'radnally tliiiimsl ilown to t.lie (sinsi.steiiey of 
svriip Four applications .iiv generally aiiHieient to ]iroilnre 
.1 (sailing of the recpiisile thirkne,s,s. 

'I'hi! sliis'ts may also lx- ilip|xsl in Ihe eoni|K)Hilion, the 
latter Ixane >sirre.spomlino|,\ thiniieil ilown for this jiiirjxiHo. 
The wati'rpiix(f eharaeler is inereaseil. ami a line ((loss iiii- 
latrteil, hy lopping the tinisheil ai-tiele with a eixitiiio of 
shellac anil Ixir.i.x solution. 

('ask tiJ.AZK nr t'vsEI.S AVI» KiilIMM.I)E1IVI)E. 

The woollen *asks iisisl for the (nnisjxirt. anil Ktora};e of 
wine, Ix-er etc.,* ari' liable to lK>rome infestixl with anmilil 
funf-i anil other Ixicteria wln'ii lyin}i einjity, ami must (.liere- 
fon- Ix' nin'fully rleanseil, before use attain, with hoilin^ 
water ami some iliKinfectant, siieh as lime, etc., anil then 
ilriisl. Kven then, no security exists against the oontfimina- 
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tiiiii >if tile lii|uiil ‘(Diiticiit'K, 1 ) 1 ' ul any r!it<- ii^aiiist tlii'ir 
:l(.-<iniriii» a ILiMiur diU' t(i the (.'aak. In tin- ciimi nf Ihh'I- 
laiTcIs, it Inw Inu;; liifn tlic ^n'in-ticc (in wnni- |iarts of the 
('uiiiin),'iit) III line tliem \ritli piU-li, wliieli, liinrner, is liaiili- 
til ciiiek anil jh'iiI ntf. xn t'Imt nut mily ix tJn- In'er coiilaui- 
imt^ilnilli fm^nait'K of jiitcli, Imt tlie cnieks in llie cotttiiin 
uH'ool .an i'Mi'll<-nt liarlionnii^ plin'i' for tliii ■IrM'loiimnit lif 
liarli'ria. Jl is trur'tliat sln-llar ilissol\ril in spirit has also 
lirrn nsisl for \aniisiiiii<r i.lir inlrl'iiir of tlirsi' rusks ; liiit thal 
pmci-ss ill tiini has ilrawlaicks Mhirli pifclnile i|.s ruiplo^- 
iiirnt in ipany lusi-s. 

Jt is an (.‘ssriilial roinlition .'>1 (hr i^iIhI cask lininn thal 
the* roatino shall nillirrr stronslv to tin- wiskI, and Is' in- 
.solnhlr in any of tlir li<|nids roniiii;; under eonsideration It 
iiinst not iinjiart to them any tjiste or smell, and, linally, 
must form a siniMith eoatin^ iVM'inhlino olase. MilhonI any 
tendenev to (inek or jieel. 

Snell a pri'paratr.ni has Ix-en made hy the rnion Aktien- 
^'esellsehaft fiir (Hiemisehe Industrie, of Vienna, in the fonn 
of a solnlion of easein .ind formaldehide, which is elaiineil to 
lie an etileii-nt .sulislitute for [litrliin^, jairatliiiini; oi mii:iv.Ii- 
in^ I.. and wine casks. 

.leiinviin;; to this jaitenlisl jiroissss, the ea.sks are lined 
with a small iiuantily of an ammoniaeal sulnlion of easein 
({'lue and ;;elatinet, (smtainine a little formaldehyde, this 
mixtnis' la'ine shaken up in the cask for a short lime and 
tlien allowed to drain. 'Hie casks are iie.xt dried hy the 
aduiissiuii of healtsl air, and are linally swilled out witli 
loruiahlehyde solution, in order to nmder the tilni of casein 
(s'rJ'ectly insuhihle. 

E.iihuuslive ex|H'rimeiits have demonstrated that the lawr 
will k(s-ji, in the easks so tmited, ipiite as well as in those 
lined with pilcli. 

The almolutely sbtiinch casein eoatiu|; preieiits any loss 
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Ilf ctirlMiiiii-itcid; tliv rimliii^ will imt |ic^l dll’ oi»»k. 

sl.'nes: wlti'ii il liiis snfli*i't <1 iiiiv iiijiirv I’nnn iiicrliiiiiical 

iuUncm-cK, il» may lie fiisily vi-]i.iiivi1 witli eiiwiii sulutinn. 
Bi-ilid comjilotcly iii.sulubli'. tlnav is no lisk of thi.' I»'it 
J( s|iui'iii^ iiiiv flu\our i|iU‘ to llir iilisoi'|ilioii of ciisi-iii. 

Thi' solntioii of (usi'iii iiml bii'iiinMidiycIc io-ls as an anii- 
Kt'litin. and tin' aanic ))i'ci|n'rty is iiossi-ssi'd by llir vnsiiUin;^ 
roiitiii^, wbii-b linliis to ]n'i-s(‘ni' tiotb tbi' (■oiiti'n4s atid lln' 
uiab'i'ial of fin- Oiisk. 

Tfin casoincoaling IS iiisolnlili', not only in alcoholicliijuids, 
siicli as wine, Iust cic . hiA also in aciils and alk.dics llciicc 
h cun also be used foe casks ilesliinsl for the ir.nisport or 
slornoe of InjUids iH’lonoinj; to lliesi lasl-naiiied classes 

Tni; I’liia’vitvroA oi- Ai!tis-i>,' Cwvvs. 

laiffje i|nanlities of ca’i'us are iis*s| li\ .irtisis and snaie 
IKiintei-s. ’I'lie material is uiostU nin“li linen, more raiH’ly 
Jute, and leouires tiid’on' iN'in;; iisisl for ]iaintiiio- to be 
Lsiated nitb some coniposition that will coioert t'le mii};ii 
siii’facc into a smiKitli one that is ailapted to receive the 
painu 'riiis o]iuration is termed ‘ ]iriiiiino," and the ma¬ 
terial is then knonii as jirimed enn\as. • 

'I'lie eaiivas is laspiireil to he |H-rfeetly smooth and to 
remain so withonl altemtion. Canvas that would warp 
and eet "onl. ol tiaie” would distort the i»iintiiie. and tlius 
cause the lal.ter to lose its irtistic x.ihie entirely. Sims’ 
artistiS’ canvas is iilniost iiiMuiitbly sold in isinditioii reatjy 
fur Iioiii^ stretched un a frame and iiaintasl U|xin, it is 
therefois- lulvisakle for the maker of t.his pn‘|iaissl caiixus to 
comniema' ojieiit^ons by stis.>tehino it iu a similar mannnr, 
HO that the tension is the same in all ilirei-tions. 'I'hv 
priming eom|HiHition is tluai a]iplied to the surfais- by 
simply painti)i}r it on with a wide )»ush. • 

Some makers use foe this pnr|iosc a tsimpusition punsist- 
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ill}; Ilf iilwlk aiiil ii;iprs, ciiloarnl };ii‘y by th(> iiililitiou of n 
ilark iii};nii'iit TJif nw* of driers, liowrver, raiiiiot lir recoui- 
iiii-ndiHl: »nd. iiidissl, ir. is |iniliably owiii}; to tliidr uiiipluy- 
liiriit tiinl so iiiiiny ]niiiliu}p« are found to crack witliin a few 
years' 1 iiue. 

When the canvas is priiiiisl with a qiiick-dryine; vaniish 
thc'lirelaiivsl surface ap|s'urs to Is-]s>rfi‘Ctlj' dry and sni(al>!e' 
for (la'iidiiiu on at llie end of a few days, since tpssl driers 
si't Iianl very ipliekly on (iX|Kisuh‘ to thi' air. This lianiness, 
liowefer, is merely supeidieial, the umler layei-s of the miu- 
jsisitioii n-mainin;; soft for ,i M-ry lonj; lime and an- only 
resiniHisr'very slowly When this resinttieatiou has reaclnsl 
a rertain staoe the stratnni of varnish eontraels .stnni);ly anil 
invaiiahly er.iek.s. 

The pi};iiients of thi‘ jiainlhie which are lirmly attaeliisl 
to the priniine, are eonstrained to follovv this eiaitnietion, 
and this jihenonienon is til’s! inanifesl.ed hy tin di.s'ip]H-ar- 
anee of the ;;loss on the jiieture. K\.iiiiiijation of sueh a 
|)ietine eith a sliinie niai;nifyin;;-e|.iss reveals the pieseiice 
of iuinnnerahli' line eracks all over the .siirf.iee. and the end 
of the p'elniT can !»• preilieted with certainty nanieljv ijiat 
if will eventually einek nisnch an evleiit .is to heeome i|iiUe 
indislinct and vrorlldess ns a work of ai't 

Then' Is, uionsiver, another very |si|enl ivasiai aoainsi 
the use of vamislies in pn']uiriii;; aitists' canvas, namely 
that many varnishes an- made tiy ili.. aid of leail |in‘]Kirn- 
tion.s. It lias alivwly Is'en ivniarked on several ocrasiotis 
tliat lead jireiKinitioiis are partienlarlv snsis'ptilile to the 
action of snl))huretfisl hydrojjen, which li.rns them black. 
and ccinseiiuenl.|y jaiinliii},"! on such eanwisiis will Isssiine 
<larkcr mloiired in iainr.se of lime. 

Many artists’ coloni's in ouneral use, sueh as cadmium 
yellow (•laiine brilliant) and vermilion, aiv, however, nini- 
|Hiumh of sulphur. When such sulphur nanpounds come 
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in witli II ])i'-iiiinji cont'iiiiiin^ Iwul, "it fnHows that 

tlii'y will iinili‘ 1^1 an i‘ntiiv dian;^'. ofti'ii in a fnv'yi'iirs 
tllinin;; hrnA’h ainl i'\cn (|uiU- liinrk* Hi-nw, (‘vcn whiai an 
artist> iMiTfully avoicls tin- nsi‘ nl' Irad |ii<;nii'nts, in orih'r to 
iiirwaao tlic life <tf his work, his pvcc.iiilions ai'f of tin avail 
shonki hi“ nnlia]i]>ily use rain as tliat has lasai ]ii-iniiHl with 
'asaniujaisitiini (sintainiiii> hsnl \arnisli. 

Kta- this Vfiisiin llir use of casein ' a- priniiit}; oft'ers a 
serifs of nnl.cwnrlhy inlMinta^li-s. ami it is csjiccially iinlicattsi 

when- the lisk nl cr.iekiiii; isancs iiitn ismsiilcratinn A can- 

t 
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11- WtTiu'i iiihI IMIeidi'ifi'h Kiiiii<l<'r<iiit1 wiilt Ili'iittKl 

vas |iiv]Kiri‘il with c.iscin is innri- ilnrahli' ami cnni)aini.tivc.ly 
ehca|s‘r than nne |a'niici1 with linscisl varnish, and onlv a 
little dearer than when distein]a’l' is tisisl in jiriniin;,;. • 

(Ijisein soinhie in alkali nr in water iniiy he nsi-d, the latter 
laiiiie lind'erahle ft-eanse |ai'|Kired on a niaiinfaeinrinti scale. 
The casein jinw'de* is dissnhed in the rnllntrin^ inanner:—- 
Thirty ]airts of clean watei' iiis' heated in a |>an to alKint* 
17(1' F. and then |Hinr(sl inhi the kiieadin;; and mixing; 
machine shnwii in Ki”. II, which is tith'd with at* anwn;^'- 
nient for healin'; the Irounh, The stirrei's having h's'ii 
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Mtarlcfli' 5 i>t caHoiii imwilpr im- l•uIl in by ilcip'i'cs, 
null ill IliiN u'liy ii nnirnrni Hiiliition in iililniiii'il. It will not 
ill) to mill liHi uini'li jhaviIi'I' ill a (iini‘ nr to ',iut the l■!lS(.'ill 
into till* truii;;li fii'st ami tlii’ii ilii' witri, nr a lnm|iy ]ia|( will 
1a‘ olil'iiinril iimtii'nil nf a tliiii anlnlinti. Tl.r waruiintt of the 
tiiiii;;h IhriiiylioBi Ihe ll|ll■rolilln will preienl tlii" .siiliilinn 
thirki'ninn ton snnn. , 

'lliis snintiiin is,ni>':| ii|i]ilii‘i| evenly to the siirraii' of the 
streleheil eaiiMis. When the eniitine is ilrv the next step it 
tu apply the |iriniino eiini|Hisitinn--a mixture nt nentrni 
wool fat, dissolveil easeiii ami th" tim-st Ievi;;ii1eil eluilk or 
lithii|iune. Jh'viue nils ami ilriers lua^ iiLsn Ih' aihleil in 
uioilenile amnnnt. 

The neutral mikiI hit. Mhieh exmles rinin the elamis in thi 
skin of the sheep, ami enn.stilutes the nreiise |x'rineatine (he 
wixil in met with in a pniilieil state in tsimnieive, a.s'lanniin. 
It ililVers rrniu veeetalile anil animal fats inasiiineh as the nin- 
taineil fatly aeiils aie not ininhineil with "lu'eilne, hut with 
ehnhM<‘"in anil the sn-i-alli'il falti alnihnl'- Thanks tn this 
eiaistitiitinn the fat is helli’r ahle tn shiml the inlluents' nf 

warmth, air anil li^tht than ..(her fatsnf animal iii'\e;:el,'il>le 

'nrigin, Jt ri'inains perlistly sniiml eieii after jniilimneil ex- 
jsisiu'i' to atiunsjiheiie inlluenei's, ami unlike the ;:lyis'riiie f.its 
It allows no inerea.se nf aeiility, nn r.ineiility. Annther (siii.se> 
ijueiiei! nf the peculiar inniiKisitinn nf neutral wmil fat is its 
hi^li reststanix' tn the aetinn nf alkalies ami eanstie alkaline 
oartlis. so (hat, lunler nnlinary (xinilitiniis. it is iiliKiijHiiiiliahle. 
The neulnil wnnl fats are niiscihle with wati'i-, ami aii'unle to 
alisnrhanil peniiaiiently retain uji In twiceiheir nun i|iuintity 
nf watsT -a valnalile ]irins'rty when the in(sir|ioiiitinii ni 
• larfp.' ijuantitii's nf wali-r into a fatty mixtitn- is in i|ues(inn. 
As a nile the neutral wmil fats aii' auinii^ tlie most stable 
fats kiinWn, anil their valuable qualities ensure tlieiii a Jirn- 
jpessively extemling iiiilustrial futuiT. 
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Till- rliWf.icit.v mill iTKiHliiiii )iin|H‘rtii-s*ir flu- iiiix*tiiii- vf 
rast.-iii anil lu-utnil wmil fai ii'iiilrr this (imi)iii'-itii>ii spii'inlly 
ailaptiii I'lir p^itiunliii^ ariists’ iiiumis 

Anntlii'r (‘oiiijMiNitiiMi, sniliililr fiii* jiliiiliij;rii|iln*i^’ l«i<*k- 
•ifiimiiilK, is (ilitaiiic/l li\ niixiiii; (I'liu'iil nr iliatimiaci'iins cai-lli 
willi riwiii snlutiiai. In-tliis r.iM- aim tin 'iluniliility of tJir 
prftiiiiijr can l«‘ incii-ascil li,\ s]>vaviiiu it "‘illi a ililulc 
siilniiiin nf roi-nialilcliyilc. 

Fn Ijlic CJiM- nl" c.invas for ntlicr ilirnr.i1i\c |(iir|i'Ncs. tin- 
]iowi'r of 11 ‘hiMt.inf; tin* action of lli" wcallicr is a ]iroiiii’'cnt 
nifi-hsity Till' priniiii" to* this |iiii]k>si' may !»• lavpansl 
liy stirriiij; IS jiarls *if clialp .iinl 21 of ••arlli.t |iionii^il to a 
pap witli water. Ten to J1 nirts of casein llial liave U-eii 
tivateil with alkali an- iie\l stirred in iiinl the whole is 
■lililtisl with another It) juirts of water 

li'or jiHiiiinj; caiiMis out if doois the following nietliod 
is nssiiiiniended It) ]iar1s of linely powdeied inseiii solnhle 
III w.ilee ilia- int,niiii1-"ly mixeil with 10 nyts of slaked lime 
and 00 of leaijjahsi cleilk and diluted with water to voi'l.ahle 
(ainsistenev 

Sill.mil tisi: MiNi'liVi, <iii. 

( aseiii and formaldehyde pla\ a spicial part in the solidi* 
tiratioii of jietiiiletini and other mineral oils. The oil is 
treated with ilissolved casein or an alkali salt of siimu, 
cf/, sodinm caseah'. Ats-ordinj; to llelliin” A 1’a.s.smore’s 
l’ul.ent Specification, the lesiilliiie coiii]ionnd is liarilencd 
with formaldehyde, and is tliiin insoliilile in water; it lias ni^ 
niislUii:;-]ioint, hut the petroleum iiaii he lecovcred hy dis¬ 
tillation. 'I'he ]>n*Iucl is similar in colour to the petroleum 
usisi, lint is loss ti'<wis]>arent. 

I'SKS OK t'.tshtx l.\ I’lloTls.lUfin. 

Ill cuunection with the eniployiiiciit of caisein as a uiisliiiiii 
for JihoUigi’ajiliic pui-jiosiis. Dr. Otto lliiss expresses himself 
ill the fulloiyiijr teiTtis 
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aN u‘ fortor iif Ni'iisilixHl Ntriita hi plinto^niiliy ^■iininlly. anil 
i'H{H-cially ill ailvi-r rlil.iriili' ■ii’hit.iiii'-imt ]M]ii>fh’, iiinl Mm ikiM 
it jilaya in tin- ]in“u>nir of siIvit shIIh nf orjpiiiic afiiln, a« 
wail ilH till' I'liU'iit to wliii'li it iiilliii'iiii'it'the print anil tlii" 
I'lianii'li'r iif Mu'* pluitiiipiipliii' pirtiin'. wr caiiniit ii'fpiril as 
njti'li'Ns any I'nilciiviinr tn attain is'i'fi'rtiiiii liy Mir nw' of 
fii'sli sn'iiNtani-i's uii'ilia Jiisi as it wiinlil In' Rriiiiu'iins 
III nut I'linti'iil aitli wliat lias Ikh'ii alrraily attaiiu'ij in this 
mlijiii't, anil tn takr up ihr stanil)Kiint Mint Mir knnwii niinlia 
—alliniiii'n, jji'laliiir, (ullinlinn, vi>^i'talili' alliiinii'ii, alnir ji'llira, 
I'i'sin, sfartli rlr—fnltil all l•l'l(uil1'n|l'ntl, ami alRml sullirirnt 
iiirans fur Mir iiianifi'statii'ii nf tlir imlitiihialily of tlir jilintii- 
^I'lipili'i' in till' piiiiliirlinii nf .inistir rlli'ct.'i, sn alsii ia thr 
jinisiiia'i inTlain that tlir nirans nf arliatir rvprrasiiiii ami 
ti'i'liniral aihaiiM^'s in )iliiitn;>iti]iliy (slii hr wi'lriii'l ly the 
ailoptiiiii of nrw ><ulisiaiirrs as iiirili.i 

Aiming till' |iniiiri'iiiis inlliiulal .iiiinrpliiiiis siilistann's 
wliit.!'','liriiiir,il anil pliysiril pni|K rlirs inillratr llir pinh- 
aliiliiynf Mu ir appliratinii as pliiitiii'ra)ilii(' niislia. a plan'in 
nrarly tlir frniit rank is la'riipiril liy rasrin. nliirli.'us al- 
rraily fnrninl ilir siiliji'i'l nf iiivi'stiratiiin fm' tliU jiiiiikist 
liy vai'iiius pliiitii;;rapliir rliriiiisis Tlirir rN|H'riiiiriils liinr 
n'liiaiiirit uiisHri'i'ssfiil. mnii" tn tlir ilitlirulty nf inn'rotiiinu 
Mir lrrliiiir.il liiipurfri'tiiins nf rasi'iii strata fur pliiiln;rra]iliH' 
]inr|aisrs tn an rxtriit that rniilil nuikr tlirir ailvantajp's 
'iljipaii'iit. 

Sn far as Mirsr i":pi'riniriil.s havr Ik'i'ii iiiailr pilhlir anil 
liiiiiinht tn thr wriirr’s kniiwlnl^r, thry t\”rrr all unilrrtakru 
witlj Mir nlijrrl, inntiit'n iiiiiluiidlK, nf rassnliin;; raai'in in 
alkalira anil riiiplnyili;; this miIiiMiiii, tn^'tlirr with thr rr- 
i(nisilr i[iiantity of thlnriili'a tn nitiniatrly fiiriii silvrr chhiriilr, 
tn riatt ‘ |«ipi'r fnr arnsilisiii!; with ailvrr niliiitr. Thrar 
atti'iiipts liii'i'rtnn' wm' ilirrrtly anil'll to thr alliniitrii pro- 
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(•(•HH, uiiilrr tlie I'li'iiiisjHs iduii i.liat casein uii albn> 

luiiioid Kiikstiuicc wnuM la'liiw c siniilnrly Ui c}>j; anaunciL 
Tlic wi'itoi’ tuis l•^•ls•atl•d and cliccka'd a iiuiniM-r of these 
ex^HTPiionts, and fouiiil it iin]K)ssil>le In olitain ]Ki|M*rs of any 
|)i'HCtical utility l>_\* the inethnd in i|iiesti<in. I’nre casein 
was diasolvejl in alkalies, with the aid nf wariiit'li Imlh caustic 
aTklllira ||K)tash, soda anil anininiiia .iml c.ii-lKinates (soiliufn 
carls>nat.e and hicarlHiiuitei heiiie u.‘-erl. the easeiii lieine; 
stintMl uj) with wahT aiiil heniinJit into snlntinii hy adding; 
the dissolved alkalies. In snnie cjise.s tlie ivsiilliii': solutions 

I C' 

wei'e tnait(s1 with (sauiiinti <alt nr aiuinoniinn chloridi- and 
liltcn-d, sn that niiiria'iii ylnssy layers tsailil he ohtanied lai 
]xipcr.s, either jilaiii or surl'aeeil with lairyla l•'ll•'cihility was 
readily ohlainahle hy the ailditinn nl nlyeeriiie Ui the vasein 
solution. 'J'he drinl |ai|iers were then sisisilised in the usual 
wa}’. lattH in neutral silter haths ainl in I host' (saitaiiiin^ 
citric aeiil. .Nie\crlhele.ss althnu}:h the cninlitinns wi-re 
\ai-ie<l ill iiunier.ms wa 3 ’.s, and the pajs'i-s rtjseinhied alhiiiiien 
|Hl|a’rs ill many ivs|iecls, the iiliu softened, eitlier oceasiun- 
ally ill the lonin;; laitli or iiiMiriahly in lixinj; or washinj'. 
ipid hi,siaiic cases came otf altofiether. thou;;h this could 
he jin veiits'd hy nsin;; an alum laitli Is-hin litiiif; Siaiie- 
what Is-tter results were ohtaiiied hy iisino casein solutions 
harileiieil with roimaldcliyde iiiasuiuch as tin- jaipers then 
could Is* liaieil, li.seil lUid waslied. ’I'he jiapeis, had the same 
l^nmeral character as .ilhiiliien pa|«*r, without any adranta^^iis 
oyer the lath'r. Wlien sensitlseil, cieii in an acM laith, tlieir 
kis-jiiii^ |irojH*rties weis* vi*ry |Kior, which, indeed, is not siir- 
prisinjr in view of (tie pis-sencc of the foniialdehyde ivshicinj' 
a^'cnt. Kiirtlicr aUouijits in the same diri'ction wen* a(^in- 
lonwl as hojs*less, and those made with a view to usiu;; 
casein in the ]nai]sirat*ion of ciiiulsions pisived eipiiilly un- 
successful, siher casuate, heiiij; invariahly tlnsiwn Jbwn in 
lar^ thikcs, impossible to ilivide sulliciently tine hy iiierlian- 
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ieui iliiwis. T)ii'M< ('X|M'rittii'ntN wen* uls(> ipven up: and 
allkbnjrli it is nut uhnoiHhkI tlinl tlii- um* of alkaliiiv wilutioiu) 
of casein ui one or other .of these diivctioin is an iiiipw- 
sii)le ittalti'r, it n'oiild mtui (hat sume bs'hnical device uf a 
very ditfl'ruut eliaraeli'r to tlie usual nfethixls of workiu};- 
will have to 1 h‘' adopted to eiiaun’ sue<s»s; at iiiiy nit«, the 
writer d(S'S not at pi-eseiit think it likely that a uoitiiil 
practical' nietluHl vill Ih' disisivensL 

An explaiiatiun of the peculiar hehavioiir reconhsi almve 
is atfordisl hy the eheinieal eoiidnet of casein, 'flic sult- 
slaiiee may Is* reicaj-disl Isith as a liasie and a dilmsie acid, 
since it is insoluhle in water, alcohol, etlier, acetone and other 
k>iown vdvents, whilst it fnnn.slies salts hotli with metals 
au>l acids Thi‘ alkali easeates aiv ivinlily soliilde in water, 
whilst the coni]siuni[s with the hi’a\y metals, such as iron, 
eopix'f, silver, etc., an* thniwn down as insoinfile. aniorpbons, 
tlucrnlent preeipitalics from the solutions of the alkali salta 

The diliasicity of casein is retealed hy the fact that it 
dissulvrs to an ,icid solution when stirnsi up with water 
and eaii'fnlly treated with a dissidted alkali, whilst, aftci* 
neutrality is ri*aehc*d, a fnither iinautity of alkali .cm is* 
addeil Is-fon* the same apis'ars in evwss, that is to sa,y 
hefon* the appi'aninei* of an alkaline n>aetion can Is* deti*cts>iL 

The alkali easeab' will therefois’ act as a diltisie salt in 
presence uf siiv(*r idtinti*, normally with the Idnuation of 
silver e.aseate (prcsumahly eontainiii;; two atoms of silver) 
and alkali nitrate, and this will invariahly isriir,no matter 
in what manner the ea,>i<*in and alkali air* liruuj(lit into 
aohilion. Silver easeale, how’ctnr, is hy'fai* infej-ior in sla- 
liili,ty to siher alhiimiiiate, inasmiicli at the siher cius'nte 
inia;p‘ is sidtihle in hyjs). 

On the otht*r hand, casein dissohes in dilnti* a(*ids. from 
which sidntion it can Is* n'pieeipilated hy ncntralisiition 
with alkali, without dissiin|sisitioii Tliu suite prrciidtatu 



SrNI>U\, \l>l'l,l('\Tl()NS ^)K r\SKIK. l.V.) 

IK obttuiiiil by till' uw of u liirijf iiunibA- of iiiubillio naliK, 
snch iks nikali diloi'iiloK, alkali Kiil})hiitt'K, alkali nitralus, a 
iiunibor of salfs of tin- bciivy m-tals, Ab. . iiiid tliis iii'ciiliarify 
Kwni ’ll to till* writiT lo olU-r ii |)ros]H'cl of nucwks in iisiii}; 
casi'iii as a iiiiiliuiri for |ibotoi’ru|>bii‘ j»*llicl<'K. 

Till* snccoas lori-sliailnwi'd was ciciitiially n*aliKisl in tbi’ 
fifliowiiij; inaniii ‘1 When i-asi'in is .stinssl u|> with iiaVcr 
ami iliHsolvod in a weak Kohitioii of and, citrip aii'il, by 
ooiitlf .lii-aL, it I'oniis a cli'ai', yi'latiiious iiiasK, wbicJi sots t,o a 
jolly on oooliii;;. I’liysioall^, it bobavos e\i«*lly likt* {^'Litiiic. 
anil tboro is not ilio loas, iliHIonlty in isuitino )ia|aT mii- 
foriuly wiUi ibo wariuisl Kointion 'I’lii! isialiii^ sols im- 
nioiliatoly ami fo^lll^ ,v {•lossy Kti'atiini. wbiiib, liowovor Ih 
still Hlifjlitly sobiblo in waloi'. To niako it iiiNoliiblc in water 
ami weak aeiilK, it ia lisaitisi by lloa^ii{> or iunnoi'Ninj; the 
]ia]H‘i- in a solution of isiiiiinun .salt or aniinoninni ehloiiilu, 
ote., and this tivatmonl does not do]irivo the Nlnitnin of iUi 
piinniukbilili to ai[UisinK .sobition.s. At Ibo Kamo time, tbo 
ns(! of a fidorido in iJiIk o|M*ration iiii|Kir(.i to tbo Kthitum 
tbo oblorido nocossary for tbo Knlisoj|nont formation of silver 
elil lilo, witbout oliniinatiii'; tbo citric acid. It is easy, 
snitabi,\ iuiMiifyin{> tbo conconlr.ilion of tbo cldoiido solu¬ 
tion to incor|S)rati‘ any dosirod i|nantity of cblorido in tbo 
stratum, and since, as alia-ady incntionisl, tbo oiij^ual 
<|nantity of citric acid is left unaH'ocb'd, or only washed 
out to a lory slijjbt ovtont by tbo eblorido solution, it is 
.]KisHible in this way to adjust tbe isilatiio |U'o]KirtionK rtf 
eldorido and citric acid to any dosirod oKtciit Tbo jeijs-r 
pro|)aissl in lbis*,vay will, of cimrsc, kis*]i for any Icnjjtli of 
time wbon dry. ♦icusitisiii'; is offootod, tbo saiiio way its for 
allmiiiinisisl ^aijs'C, in a neutral or faintly acid silver batb .* 
but tbo proa-asi-s involicd in tbo o^s'intion are evidently of 
a very dill'cii'iit character to thosi' occiirriiijr in tlie ca.se of 
aliaingnised ikiikt, or Kuril as luis Ivon iii-cuai'ed with an 
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all'uliiu’ suintioii uf" CiiKciii. It ll(l(■s n<it hcciii iudImIiIc thiit 
iiiMilu'l)lc, friH- cuNi'iu iitiil silver nitrate n'lict' with foniiatUHi 
of sil\er laseate ami iihrie arid: nml Nith tlie px-liavionr of 
the iinisheil |Ni|a'r ami the ii-Hiilts of w<‘t tests sissik iieiiiiist 
the iK-cnni'uee of this nsietioii. 'J'lii- issM'lloii is iiioiv pnih- 
ably (saiHiusI to tbesiher iiilrali', the rliloriile ami the eitric 
atifi idoiie, silver ehloriile ami eitriite Ik'Iii^ foriiieil iti the 
casein sliiitnin. whh-h ilsidf remains ehi'iiiienlly unalteivil. 
The whole' Is-havioiir of tliestmtnni favoiim this ,issinn|ili(ai. 
which is M-ry ilitlienlt to proee eheniieally, Isitli the casein 
anil silver easeate liein;^ insolnlih. for whilst the stratum 
olituineil by means of casein, alkali anil siher nitrate is 
suliihle when the print comes to be livisl in hy]Ki. etc., that 
obtaineil in the manni'C just ilesciibeil remains jierfeetly 
intai't ami toneh The typieal piirple-lainMi coloiii of siher 
casiiite eouhl not he detis-tnl ant when-, the print havinj; 
tile same bluish or rislilish purjile tone as the oi-lutino- 
chloriile or inlliHlio ehloriile juipei's At the same time, the 
charaket' of the jiriiits muiv ikmI'Iv resemhhsi that ol 
jielatine ]ia]s'rs than alhiimmisHl |i,t|s-rs. Alkali easvates 
mill the water-soluble e^^ ,ilbumen of albiiminisi'il |at]i),'ri on 
the other hmiil, react on silver nitrate to form siher al 
liumiuate aiul siher easeate i'is|a-cti\el\ i.\n amilooniis 
reaction may be jiieniioneil in the hehavioui of citric aciil 
anil siher nitrate, inasnmeh as alkali lilrate ami siher 
nitratpi' furnish silver eilrat'' in almost ijiiantitatite amount, 
whereas mine is formeil in the ea.se of the fris' citric aciil 
uml silver nitnite.i 

In this manner the nlili,sation ol eusi'in as a iiiislinm for 
photoemphic jadliclcs imiy Ih' claiiueil to have lHs>n aceiim- 
jilislieil, imismuch as a stratum of free casein is ohtaincil 
which enclosi-s the injai;i'-forinin;<; sulistanri's silver ehloriile 
ami silver citrate. The use of this melhuil shouhl ciirtaiuly 
not la rcstrictisl to the preisu-ation uf ehloriile printin^-ont 
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{lapoi's, liDl will j'liiliiilily liiid uppliriitiDit in niiiiicivtas iithin’ 
wa^’s. 

T>y nsinjf fntliilvN to thf fiisisii it sliuulil Im' |kis- 

sibU- III (iblniii, by scnsitis!ii;> in an uriil liatli, sIIapi' bidiili' 
|K-lKclt‘M suitiibic for iibysicul lii'ti-bqnin'nt . wbilsl. till'use iif 
lironiiilcs would fuiiiisb mIvit liniinldi jH'llirb's. 

• (loKi'in htiiTi'd U|i in wati-r I'aii l«' dihsolvi'd in iin.\ wi-uk 
ai'id by oi'iitlc liciit, fninisbini> a bialii.i, ^rlatinonr. solulloii. 
Tbii .<wlulion iKiuri'd omt a olas^ [ilatr, I'l'llnloid lilni. |M|)i'r 
or tin; likr. wliili' wiiini. uill '•I't on riHirni^ and dry uitb a 
brilliant oloss. Tbr lirii-i lilin, wbicb N still sliolitly aobibli' 
in water, may lir Ikiati'il or ininivi'M'd in a Milntion of an\ 
nirlallir baloid, and Ijii'i'i'by rcndi'i'i'd insolnbli'. a sntlirii'nl 
i|uanlity of llic baliad .salt for Ibe foimalion of l.lii' .silxcr 
baloid lii'iii}; iinsniKPi'ati'd in llir rasriy stratnni at llir saiiir 
tinii' f^Idoriili's, broiiiidrs aiid iiHlidrs, or iinxturi's ol same 
ran be used in tliis w.'iy 'riir vi'sultino slratnm is as lon};li 
as Irntlier, Avliilst |lr|•mrablr to lii|nids, ami it ran Is' ifiideri'd 
as Ib'xiblr iis drsiird by aildinji ^l^\cs'rnir. It- may Is'snisi- 
tisrd by a neiU-ial or faintly and solution of siKn iiitratr. 
inu‘'TT))irli as tins latter i-rarts on tlic nirtallir baloid in t.br 
stratum, to foi'iii tbr (Him'siii'ndini; sibri-baloid Arcorilin>' 
iSs till' rasriii b.is been li\isl witli I'liloridr.s or bnuiidrs, tbr 
]irisbict will k' ritlii'ra faintly sriisiliM'('.bloridr pi'intiiij'-oul 
ruAuin striilum or a liiobly sriisit-ivi' liromidr stiainni snitablr 
for di'M'1o]iini.'nt. Tlir iiietliisl wbirli is K|ii'cialli ailu|ili'd 
tor jiriiitiiio-out iia)H'i's, is [latiMitiid. Tlirso |ia]ii'i's, wbirli 
iiiav l-K! mUanlaoi'Ously |)i'e|ainsl by the aid of liuryta. rxliibil 
several valiiablr f)i'o|>ert.ii's, wbirli till a louo-fult want- in 
praiitire. 

Tliry jiriiit fairly i|nickly, in ajjh'iMiblr tours, and are' 

easily to.I in a sulplna'yaiiidi' liatli, wbirli gives warm, purr 

tonus, free fMin double toning. Neutral conibiui*! toning 
and tijciiig batlis can also k' usisl. Kven in waiiu wati'r 
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tlu> Hlriltmii nnouiiif/ tonsil ami li-atlicry, without Miftciiiiij', 
ami if ia porfi'ctly flcxilili*, wi that tho ])rints «lo not curl in 
the bath. Tliu tiniahcil'ju'inUi will rraist uiucnunical influ¬ 
ences (scratchiii};, nihbiiij;, seouriiift, etc.) in a n'liiarkahlv 
ilef^i'e, ami their s(‘iisitiM‘m!Ss t(i lij^ht ia'thoroujjhly {fftial. 
The prints .slum’ ‘soft, ileliciite ^rrmlatiun. somewhat softer 
ami with Kiier ileiinitioii tliaii alhmiien prints, witlunil e.\- 
hiliitinjr the hiinlnese of }^'latim' oi‘ eelloiilin emulsion ]iapers. 
Hence tlie casein ]BiiH'rs combine in tliemselves the pietorial 
soflufss ami the flexibility of tin- albumen |iti|iei's, with the 
]K'rmaiienre ami im|irorisi flefiniti'in, bieetlier with the ex¬ 
tensive ranoe of tonino methmls enjoyed by the cclloidiii 
and jp-latine emulsion ]«ipers. without the (enderne.ss and 
suseeptibiliu to tem|H'inluiv of the latter, IkiHi in the wet 
and <lry state 

Even if ]KtiH'rs pri'jwnsl in this uiauuer cannot lie intro- 
■lueuil into practice, the foreooino olisei'vatious at any rati' 
indi«tte the way in which (lie most n'lulily available albn- 
miuoiil, rasein, can la- utill.sed as a medium for pbotoj{i-a|ibir 
purposes, 

C.VSKIX OiNTlIE.vr. ■ ■ 

To pn![ain‘ a drying ointment, pure, dry, pulvei-isisl casein 
is ilissolved in a mi.xtiu-e of isjual [larls of lIJInte ammonia 
aud glycerine. Afti'r beating the solution until the ammonia 
bits las'll e.xpellisl, the .solution may be mixed with fats to 
f«rm an i!iuul.siun, which, when ajiplied as an ointineiit to 
the skin, siain dries to an elastic, isailing layer 

CuiitKyis'i! fli.i'E WITH (lAspis. 

Accoisling to Hewitt (\ew York), glue can be elarifitsl 
by an addition of casein, wbicb is afti-i-waisls tliisiwii down 
by neiitralisalion (and warmtli if neis-ssaryi, leaving the glue 
perfectly clear, I’lss- fisiiu fat, colourless and iuialorous. 
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CaSBIX IX SlIArjIAKIMi. 

The fi’enui'iiry with wliich uhjm-wi is oiiiTi'il for iisr in 
soapiuiikiiig liiis ilrnwti tlic atti'iitioii of iiiturcstcsi jiiirtics to 
tlie iiiathT, and h-il to rxhaustivf' cxjsriini-nts in order to 
dotennine whether it is p-ally siiitalih* for tiiis pnrjiose. 

* Til Aiistriu tlie use of enseiii in MHipniiikiiio is pmlertisl 
hy Tje.ttoiw Patt'iit. The procj'ss is .1 development of l.l(i‘ well- 
known mill; sua]is; ,ind. just as nn addition of rows' milk 
is eoiisidensl to la* an improxeineni in these soaiis, s" also, 
to some extent, is the us^ of uasein in toilet. sua|is, sinre il 
Oinnot la' n‘j^rde<l jts merely an ailjunet desiened hi liatd or 
cheaiMin t.he pixshiet, except, |a‘iTia|is, in a very n-stricted 
(letiri'ix On tlie other hand, it has Ix-en proved that toilet 
soaps enntainin^ rascin have Is'liavi'd better tiuui those with¬ 
out surli addition, and that the added easein acts Is'iieticially 
on the ]H'.rfnines iisuil h,\ l'l■uderillo them more prunoune.i'il 
and tixiiio them P> a eertain exti'id. Jjoii'oier, aihuininoid 
washes have a la'iielieial effect on the skin, so tint*, the u.se 
of raseiu seems eomniendahle, 

(^a.Mein heiu}; insohilile in water, it must Is* firat pivjiareil 
hy eumhinin;; it witJi alkalies like lairax, ealeiued sisla, waliufii 
hicai'honato or eanstir sisla. 

From the practiee of working uj) cows' milk into toilet 
soap to the use of easein for the same piirjaise is hut a steji 
Jn jilaees wheii- ainjile supplies of moist easein aiv avail¬ 
able to the sisipmaker, the method of working is fairly simple. 
The’casein is jiliwed in a pan titlisl with stimrs, mid dissolvtsl 
in one of the al*ire.said alkali (saiUHiunds, with constant stii-- 
riiifi, the solutioibheiiii; addisl to the linislied soap, ^ 

To brill}; eonimei'eial dry easi-in into suitable eoiiditiow 
for the same purpise it must Is' mixed with water (smtainin;; 
the TOiuisite alkali in solution. Casein will altiorb lar}j;e 
quantities of water, and it is on this lasijs'i'ly that its* Use as 
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II ijicUiMt or clicii|K'i<iii}> Noiip in IniKitl. Tills iiiiplics iiioiv to 
riiril siBvjis than l« toilet mshis, i'S)H'dall,v wlnni the Sehiictjier 
iiiouliliiii' iiiiiehiiie or the Kluiiiji)i eiKiliii}; pim is nseil. lu 
tile case of toilet siaips, i.c., siock siaijis for liiilliMl soap, 
such a'lai'e;e jiroporlion of the iiioisliire eMijsirates in the 
(Iryiiif; u]>|iaKllns tllal. the calmlaleil i-esults are reiluceil to 
ahiut oiie-lhii'il. thou}rh this is still worthy of note in \ie'.r 
of the other ail\antaj;es preseiit^sl h_\ the use ol casein. 

.Vs aliemly shiteil. the easi'in is iiitiinatel\ iiii.Neil with the 
atpieotis solution ul alkali. The l^•sult.ine, sonienhat sticky 
iiiiLss. however, must not have an. iilknline ivaetion tovvanis 
phi‘iiolphihaiein. though. nevertheles.s,all.the casein iinist !»■ 
in solution. Kvi-n ilnrino this sta;;e of the o|N-ration a stnai^ 
siiii ‘11 of anononia will he iiotici'iihli' ami this iiicivases when 
the mass is intriHinceil into tin- hot sihiji ,\t the same time 
the lilii'ivition of eailKiiiic aeiil is .stimiilatisl hy the heat, ami 
cari' must !«'taken th.it thesoa|i iIih-s not rise ami run over 
tin; lop of the |Kin 

.Vnother .nlvaiita;;;e of casein si«i|rN is their ;;ivaler lather- 
inj4 [lower, which Is [leeiiliarlv ilesirahle in the (visi- ol shaviiif; 
soujis 

' Kor these reasons Antonv nssinimeinls all .slsl]l-mnkel^ to 
nivi' casein .1 trial, as it will [ihiiiahlv prove ii.seftil to niaiiv 
CvsKlN-.Vl.lil’VlasK Sovf 

This soap is [ire|iareil fivim tallow ami olive oil ht sajami- 
tication with a iiiiMitiv' of caustic .smia ami caustic |sita.sh. 
jVlter Kiltino-oiit with ]»)ta.ssiuiii cliloriile, a pivparatioii of 
casein ami alhiimose is InisirjHirateil with the siuip, which is 
then su|s‘rfatleil to the e.Nti'Ul of 1 [K'r cent. This soil); may 
he its^il in jilaie of tusein oiulnieiit. 

(’VSKIV l.\ SlIKtXS, lilXK'Ks. KTc. 

tiaseiii, may Is- ohtaimsi in [H-rhs'lly homoipimsHis sheets, 
lilocks, etc., characterisetl hy solidity. He\il)ility and elttslicity, 
ill tin- followinji nianner;— 
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CniHlu.l ca!j|!ii is itiriisl up wi-ll wiWi water so as U> l»' 
lli(iiiai;;lily |)(‘>-]iieate<l thei-ewiOi ami tu form a tliiii pai>. 
The mirpliLs water is tlieii ilrainisl dll’ the jiisnliiet ilriisl ami 
alliiwisl to shriniv. 

KisFiiiiAitfiT »xit MiintiM'irs Soi.iiii.K Casiiv. 

A |«'rfeetly soliilile. fat-fiTe eiis<'iii <-aii Ih' nlilaiiieir hy 
eeutrirtiyaliKiii}; skim milk at aUait Iti* to ll-T *K, trealine 
it witJi riiUKtir potiisli or si«la. iKVssiii;; it llirou^li the '•ejm- 
rator a^aiii until mi more fat is eliminated, ami then ]tl-eeipi- 
tatin^ the easidii hy means ol' an arid, r.il. ililute snl)ihnrie 
arid, or Indie)' stiH, hy an jieid I'ormine soinhie (inie salts, 
snrh !>s elhylsiilphiii-ie arid, laetie arid or a«d)r arid. The 
preeijiitate is washed and dissoixeil in a solution ol' alkali. 
The eidire piias-ss is then )'e|ieatis| ^'vei'al times ovi'r, the 
rasein^'ino ti)ially ilissolven in ammonia, tis'atisl with la'iixine 
or rhiorororni to extj'ael fat and then tilh'ii'd this'll};!) dia- 
tonnussMis earth or the like The is-siiltiiu; solution may 
Is- iLsisI per Me or tis-ated with an arid I" throw >iown the 
casein. 


Wmiii'KiMii Caskix. 

When 't <imi ') |M‘r ismt, .solntioii of solium oiseate is 
mixed with fonnaldehyde no i9i,i};ulation or.(airs, the solution 
ts'inainiii}; rlear and llnid for a lon<; t.ime If this solution 
la- jKinnsI out on a sheet of olass. zinr, jaijs'i'. etc., or left to 
dry, an insoinhie film of raseiii is ohtaiiied. 

Another way is to pre{aiis‘ a solution eoiitainiii}; ahoul 
l(K( jiarts of CiL*'in and 1] iiaris of eaustir sisla in 1,0(K) of 
wah'r, to which 15 jairts of a 40 ja-r is-ni solution of formal¬ 
dehyde ais' then added. This mixture, which is-mains |n‘r- 
ft'ctly clear, Is next poured out on a slns't of };lttss, zinc or 
jiaiK'V and e\8jK)ratisl or dried. In oriler to jinalnce a water- 
linHif, ttliii from ainmoninm caseate, a solution is p^■JM^rcd 



CAhKIN. 


K'lli 

C'ontainiiij' alvmt J()f> ]iai'ts of cahimii, iiij<I 1(1 of h 10 jm* cent, 
solution of amnionia, in 2,(KK) {lart^ AIkhiI 30 ]i!U'tH of a 
40 ]icr cent, solnlion ilS forvialdchyiio inv aiMitl. and the 
casein is dricsl as stafasl alaive. 

This wahiinsKif casein may Is' usisl in vhrious industrfps, 
for instants', ]ih<il(i;n'apliy, ]ia|M>ruiak'inj' anil (lie {irejaintiimi 
of sni;^ral lainda^.'i-s 



(’HAITKl! XII. 

(•\sKix t'i»vi*(irNrti. 

]s view i)f till' I'xtriisivi' ^viici'iil ti]i))lii-iitii)i) i)l’ lU'-uiii i( i** 
uol snriiriKinj' tlmt. iiiaii>t aUciupts have U-on made Ui olitaiii 
coiiilKiiiiids III tliiit siilistaiire \vit.li vlieiiiiral eleui(*iita, fur a 
variety nf liurjaineh. In addition to tliose alifady diwilaMl 
tire a niimlier of olliera, wliieli, iJijiellier witli tlieir mode of 
]ire]>aration. iiiv ^liieii Ik-Iow. 

To |iiv]*Kire roni|Hauid- of easidn \i itli‘iWiiie tile two Mill- 
sttuivea lire intimately mi.veil and ivarmiMl 'I'lie reaultin^ 
laiHiueta an- iikihI in medieine ((ieriniin jjiteiit 7!l,!l'2li). 

Ui. Jiernsteiii pieiairea otliiniuine and fieiitoui' Jnnti milk 
raaeiti liy liaeterial a^'uney. 

^olid cumjaninds, aoluliie in water, are olitaineil rrom 
ea.ieiii ivitli liydinliinmie and hydriodie aeids of mediftm 
htreii^tli liy htirrin;; the Milistanei‘a toeether; or liy dishoUiii}> 
theeaNein In the dilut*'or eoiieentraled aeiil '(ienniin |iati-nt 
lit.’idi ItlOD), and iai‘ei|iitatiii}i the resultinfr easein eom- 
]Kaind. In theraiK-ntie\alne theae (niii|iuunds come hetMei'ii 
tlie uietiillie hroiiiides or iialides and the runiesiiondiii^ [i-ee 
acnla. 

.Xeeonliii;; Hi •!, .hist’s Amerieiin ]Nitent of tth Fehniary, 
ini)2, a easein•lihoKl>hiite ran !«■ jin-]«iiiMl liy adding' to an 
ai|UisiUK solution of phosiihorie arid a iiortion of the nets'ssary 
HUaiitity of casein, heiitinj; the nii.\tuiv and concentialiiift it 
to Nvnili. nic remainder of the casi'in is then added and 

well Aixed with the mass, which is linally driisl. 

(T17) 



CVSHIK'. 


ll»« 

A viftlkiviih/noil Is ))]i'|itu-iHl liy tlii' jh'cki'hs iif thi- 
I'lii‘iiiKicli(' KnWk Kh('ii.iiiia, in wliioli ii siilution of ciisvin 
in M’ly wcftk ])liiis|iliiiric aciil is |im‘i|)itAt>i'il ky n primwy 
]iliiis|)l\iit'i'. the IsnufJ fn-isl fiMin the cxriws i-f 

Ill-ill liy<\viisliin>> willi a sniiitinii of tin- siiini- pli(is)iliut.i'. 

With mlirjiliilti i-iisi'iii fiiriiis snljihli- eiini|H)un(ls, wliit-li 
slmvlil tinil iin iiiiiiliratinn in thi-rniH-ntii-s hy n-iisDn of tin- ' 
i‘i‘iiilini>.«i will wliii-li tlisy ilii- nhsnrlu-il unit tlii-ir insi(;niKnuit 
irriti-itiini of tin- nnicnus iiii-uiliriini- of tin- slnniiii-li 

Til, iin'iKiii' wati'i'-snlnhli- i.nni|«iiinilK nf i-iiHi-in with 
iilknliiiiln, till- hith-r- in iiliiihiiliv- nr iilhi-r siilntinn --itiv 
.illiiwnl if ai-t III! ilry nr iiiiiist iii-iil-fi-i'i-yiisi'in. 

Ai-i-iinlinn til Knnll \ <'n's'jKih-nt, iiini|iimnils nf i-iisi-in 
willi an iir^anii- nciil i-nntiainiii;; ]ihiK|ihiiriis ami iiitiMi>i>n 
an- iihtiiini-il liy ilini-stinjt i-am-in with |ii'|iMn chlin-iili-. m-ii- 
tnilisin;i thi‘ tiliratr wflli smlinin nirliiiniiti- iiinl' tnufiii;; it 
with iiiiii-iiiiiiiiiiniuiii ahiin (hi hi-atiii;;,tin- ii-nii i-niniMiimil 
Ilf i-iiw-ii- iit-lil M-)iiiriili"i mil. This inni salt is snlulih- in tin- 
inti-stii-al ,itiii-t-s. 

Snlulili- i-iini|»iniiils of i-asi-in with hlliiinii k(IIk fniin tln- 
siilijis-r, Ilf a |Kit<-nt hy ('. Wi-mlt, nf Slolllii-r;' , , 

* Til iii-i‘]iai-i- i-nni|Kjniiils nf i-asi'iii with In-iny iin-t.iN, 
Mti-h as «if(-i-<ii-(/, M/i-rr, ami ii-mi, snliitinns nf m-nti-iil alkali 
iMM-iiti-s an- In-ati-il with salts nf nn-n-iiry nr silvi-r, ami im-- 
i-iliitiiti-il with ali-nhnl m- ixiin-i-ntratisl in rKeiiu .-Vi-i-nnlinn 
tn an iiililitJnii.il jiati-nt nf tin- ('hi-niisi-ln- h'ahrik I’fi-isi-i-, 
.Vu^ijshnrj' tin- allitinn-n t-iini|siniiil may alsn In- sii.s|H-ni|i'il in 
ali-nhni nr ai-i-tniii- ami Isiih-il with ai|ni-iiiis m- alnihiilii- 
snliitinns nf (hi- hi-a\y-ini-tal sails 'Jim iifi-i-liry-, silii-r-. 
anil inai-isniijKinmls thus nlitaiimil jaissi'ss priiin-i-tii-s wliicli 
si'i-iii !n i-i-mlrr thrni nsi-fiil, Imlh • ti-i-hnii-ally ami imsli. 
i-iiially. 

Ainnn}r •till.- nllivr uninjaaimls nf i-asi'in l{ii|iiiiiuin anil 
llii-schsti-in liiiM- ilisnivi-nsl a sIIm-i- i-am-ati-, whii-li* tlii-v 



I'AsKrx ciiMiMry.ns UKI 

ti'riii ‘‘fir{!;(ntiiiijniwiir’ Tliis is al)li'*lii ftinii siiits iiixl 
cinitiiiiis mlver in ciiin]ili'\' coiuliiniition, not ns an inn. 

(ioin|x)UiAlA nf iirn'iiir nml^ nisniii an' |a'i‘]«iivil in llic 
saiiK' way a.s tlmsi' nl" the liea\y metals, ami like them are 
tisefi meilirinnlly. * 

Allritli Halts anil xhi- finhiMiiiiiu salt nl'e.iseiiuaii'nhtaineil 
*ai^ih'y iinwilei's hy enneenlratiiiit. iii nini'i, siilutii>m> nl’ easi'in 
in e:inslie alkiilies, alkali earhnnali s. smliniii iiliiisjiha'te m' milk 
of lini^'. Aeemilini; tn Innnys |Mtent a snlhl sil\ei'-easeln 
cnmiHainil iif this kimi whieh ilm's not rneniKh nn\ |iiTei))i- 
tnt.e when its ai|neoiis solution is tis'aleil nith .ilhuiiien nr 
.salt, is iihtameil ht.iinxini; a snlulion ol .sIIms nitvat^- or 
othei Halt Ilf silver with a neutral siilnlioii nl' an alkali 
faseale, ami evaiini-aline the iiilslun' lo ilr\ ness <ii I'tinm. 

The Casein t'nm|iaiiy of .\meriea ^(I’.S paleui TlT.IIS.'il 
jirelian-s a easeiu ishmimiumI that Inrms a thin sohitioii 
with a relalivelv small iinanlity of watei This is eti'eeteil 
hy ininrjHiintino osalal.es with easi-in. ly/. in the )iro|Kir- 
tion of 2 |i.)rts of ;iolussinni nsalate ami Ci of iHiwTIen-il 
lioras to l<M( of ilrv easein. Ihe whole iHsiie thoisninhly 
mi.s^sj^ 

A fnrlher jiatent is-lates In the |.r(»hielion of KruliKfil 
ctlni'iii hy ilissolvin;: an o\i>lisiiio aj;ent in aUait its own 
wei;;ht of water ami then rapiilly slirrine in lln- easein to 
enstin' intimate iniMiire .\mijioninni jH'rsnl|ihate is Ihe 
o.siilisinjt anient jn'eferahly nsisl. 

.Vn iiisttluhtf’ e'oapo/fm/ is jirejKU'eil. aeeoriline tn 

IS. Dniiham's |)atent hy misine alsait I."! ]>arts of Uiras ami 
of eoninieii'ifl easein. ilissolvinjt this in 4tMI ]iarts of 
wati'i', treatino llw solution with ahont l.'i pai-ls of texa- 
methyleiie-tetrauiilie ami le.ivinj; the liiphil to evajHirate, the 
ilrv pmiluet iM'ine then exjsiseil t^i heat ami moisture The 
pii'jmration issuitahle for reiilaeine eeo alUmien. 

Kaljo'vk Co. tBiehri.h) have patenteil a proeess for pii-- 
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rVSEIN. 


|>sriu;' C(iin|xran<is<'ir Aerutriii witli stordi. ilcxtriu, jjinius. or 
caM-iu for tIicrii]M'iitic ]iiir]xiw'n, 

C.win aeth hh a wak aiad ami foniia MltK whidi arr 
tioiitral toward |ilii'iiol|i)it)inl<‘iii'. lait. alkaline towards litmns. 
Tiy Lielireelit and |{()liinann'N juitented jaVavsK not only a«' 
these iieutraj lime and scxliuin eoui)Hnnids |iiv|Ktn.il. hut also 
siliid e.'isein eoiii]Hainds of alkalies and alkaline earths, witli'ttil 
arid reaetum. To ik- (liis the aridity of the easein is deterininisi 
with |ih(‘nol|ihthai4-in. and the easein is then dissolved in the 
raleldated <|Uantity of alkidi and the suintioti eunri'nlndisl in 
rafiiii. The la-snltin}; neillivd eoi(']iiainils are well a>ia|iteil for 
)iaintin^', whilst tln' rinn|HanidK aeiil to ])henol]>hthali‘in aif' 
of s|Ha-ial iui|sa‘tam-i‘ foi- ilieletie ami similar jairjsises. 

Tin' II III mini III III eii|ii|«ain<l ami the li iiilriii'/iliirif Hen} coni- 
]saiml of easi-ill ran^ lie ]ii'e]«in'ii .(Jennati jaiteiit N4,tiS2j 
dii'H'f in the solid form hy laissinj; <>aseons amnn'inia lir hydi'o- 
chlorie acid o\er finely laiwdi'iisl drj I'lsein , or liy sns|H'ndin;; 
the latter in some ,lii|nid i-.ii. ahuhol, ether li;;roin or la'iizol^ 
in Vnieii it is |irnrlie,illy insohihle, and trealiiij; it with one 
of the afoii%'ni| ;;asi's The resnltine (sini|Kinnds aii'in the 
foi'ju of white jHinder stahle in air, and di.ssohe to j clear, 
ahniMt tasteless, solution in watei. 

The feature of l>r. Jtojen's jinuTss for prejaii'inj^ a com- 
l«aind of easi'in and ^lll•lllHllil•lll|lle is that jailvei'isisl easein is 
dieested with foi'uialdehyde, then dried, treati'd with dilute 
caustic alkali ami dieested for a lone time at ordinary teln- 
^s'l-atiin' with a (sincentralisl solution of formaldehyde. The 
jinsluet has the laietei ieidal jirojairties of Idi'iiialdehyde with¬ 
out its iriitatino action, 

,\ia'oislin}; to (ierman laiteiit !liS,l77( a dilute aqnistns 
solution of .smiiuin I'l other .(//i/rrivip/ios/i/o/tr is mixisl witli 
an exis'ss of casein at a U'm|a'i'atin'e of :)0' to 41)' (: and after 
standing for twelvi horn's, the tiltraU-iseonc-ntiuteil in mnuo 
at 40' to "lO 



Al’l’KXDIX. 


UKCKST T'ATKNTS CliANThK roi! IHI- *llIt>i;>)VKri MAXI 
PAITI IIK AXI> I TIMSMItlX OF CVSKIN. 

(Rffirinlfil friim ''Tin- Oil mid ('oliiiir Tiiiilrn Jniininl" j 

» 

The TisKATMKX’i.iir ('am;ix and n'l'iiEit Ai,iivMiXi>rs 
,Snis'f\xii:s 

E. 1 iiii'ivtiunl, .") I’ljK-c Ai- la ('lianiA, Ia'oiis, :mil 

F. Lrtirif), (•liniiiKt, II llui' lioni-lii-l, VillcurUmiii' (lilioiif), 
flttini: *(1) *A |iiiifc.ss Im- tlii' i»f alliuiniiiiiiiK 

sii)ist.'Hii'<-s fur ohlaiiiiii}; non iiillaininaiili' ]ii'<Kliic‘ts in iuiitii- 
t.ioii (,f honi, stirll iviiiT. i-clluloiil ainl tin- lil.o coiisisdii}; in 
iiililin^ (.» Mill! Milnliinii-s a aolulinn of (.-hloriili- of Muliun;, ami 
Mi}>niit>tiiij4 tin* |a*oiiin*ti to an 4*li*rt'iA>lyfit ii'catinont witli 
t,hr use of inclallif I'lta-InHlos. i2i Tin* jiixwi-mh iih in claim I. 
\vln%^i t‘li!cti' 0 (lca of sncli itatnic ai‘»* tistal aa to ini|uii't cotoui* 
to tlic tinisliCil ]>naln(l, 'If. TIi" pnas-ss aa in claim I or 2, 
wherein the elect imK tic treatnieni is coiilinueil until coni|>i<‘ti' 
iiiNululiilitt of the jiroiluct i.s prodiiiMsI. 

Puiiin'cixii I’lAsTK' Masses KitoJt I’aseix. 

.1. Rathe, 30 I'lMerrin;;, ColoKin- on the Kliim*, (leniiiiiij;, 
*le«lalK-K this intenthai til U' ilescrilMMl in tlic followinj-state¬ 
ment; In the ^nalin-tion of plastic masaos from caaein 
acaaiialin;; hi the (Jennan jaitent 1-17,!MI4, tlie iliaailvanta^- 
arises that the pfasticity of the casi'in cannot la' attllineil 
either hv iluiupin^ or hy the use of hi;;h jai'ssiire anil heat, 
so that a jaaicoss is c.lainiei] in which usi' is niaile^of sniall 
quantities of acids. The present inieiilion latnsisla in tliat the 
use of ailinmicala ia wliolly als.lishtsi, and a nioiv jilastii* mass 



17'2 


tri'Ksnix. 


is..atbilncil liy siiii{ily tlif niscin wjtli «ati-r va|xinr 

wliiMvliy It <li'P()iU|«)siti(in of tin- PiiKcin bikvs jiltice. Tlit- 
Aiiuiiinf of tritb'r vii|Km)' takiMinp liy tlir i-ii.si'iri 4|i>|ifuils u|ioi) 
tile purity of the raHi'iii iiiiil rii» 1 h' imy ijUitiitity. II, for 
(‘xiuu|tli‘, Olio tiMik Olio |iitrt liy troi^'lit of (stsoiii anil Ion jiarlo 
liy wolfjlil of wafc-r vajKiiir, ono woiilii oltUiiii (lio wimo loiioli 
mjws IIS wlioii lakiiio olio |«iirt Ity \voii;lit. of cawiii ami tiiii 
]>ai1>Si liy, woi^lil, of walor Ya|ioiii'. Tlio liitliorUi ;;riiiiiiliir 
uisoiii lialos itsolf 'iiilo a liaiioiii^-toootlior. imliarnlilH'i'-liko 
iiiii.s.'- I'niiii M'liicli all tlio Mipoitr, wliicli lias not roiiiliiiioil 
thoronilli. Init lias only liooii iiiooliaiiioiillt isiolosisl tlii'ri-iii 
can lio roiiioMsl 'niisi' tlioii roriiaiiis a .soft iimss uiiioli in 
tlii,s is)iiilitiun is pn'ssis] ami pniiliioos faiily lianl ohjocts wliicli 
only n'i|iiiro a few clay,s wliois'iii to ilr\. In onlis’ to iiioivaso 
tlio wator isiiistani't, llio pn-ssisl oliji'cls ais' iis'alisl uitli 
forniic aMoliyilo 

Cv-sKiv I’ti.vr 

.liorniiiTi jhiloiit 1Sli,272: \. Ilrnnstoiii, llaiiilinrtt (’asi'in, 
or otlior iilliuiiiinalo, is misoil to a still' pulp with ipiick- 
liiiii','ol(,ilk ami wator. a oliolit ciiinsit of air Uano tlioii 
lilown thon}{li tlio iiiiiss until it Isssaiios rini<l ami "itos oil' 
a faint .stiioll of aniiminia. I.'liloriniitoil. Iironiinalisl orimjatoii 
'oil is noxt stirivil in, ami llio niixtiiii- is oitlior isintortoo 
into |Ki\rilor In trituration witli clialk, or oIm- ililiitisl with 
water to a workalilo ninsi,stoiicy, 'I'ln' oil is olilorinaloil 
liy tri'iitiiio itwilli oliloriiio wati'r ami aoilalin^ tin* iiiivtiiro 
until tlio oil lias tiikon up a larjp> pru|Hirtion ol I'lilorino. 
Wiicn liroinino or imiiuo is oniplo,\oi|, an alcolioiio solution is 
UMsl, llio solvent l«‘ini; aftorwiirds oxpolloil. 

W.vTKit-Wirm: (tvsttiN Vviixisii 

(Viortiian laitont 2(1(1,11111; M. K^‘lirin;;or. Fuorth,i Wlion 
an alcoliolic solution of ivsin is nii.soil vvitli an aniiiioniacal 
solilliiai of casi'iii, the ii'siiltiii;; viiriiisli, ihou^'li ilryino with 
a hi};li };lass, is always clomly, tlio imtUor in sus]HMiKion Iksiij; 
irrontovalilo Ky soUlinj; or liy tin- iw of olarifyino.iiooiits. 





ra 

•riie Ikwcxci-, cliihiis tliaf hy such Miriii^h 

til a t«‘iii]sTal.uii‘ }x-l()W the rm‘ziii<'-jsiinl of water fiirVunie 
little tiuie, it *1111 se|iarate iiitn a clear,*t als-r-wliite la\ er atiil a 
elnjiilv stratiUiu.the roriiier 1ieltie\heii reniiiM il liy ileeantatuiii. 

>lA.N’fKtnl Ilf Of Ctsuv 

irnit.i‘il States jMteflt • II V. Iluiihaiii. •I!aiiiliriil;;e, 
?Ci*v York.I A tiriieess of ininhieiu,^ a easeiii isiiii|»iuiiil silft- 
,ilile for eoatiii};, whieh iniisists in eiuiliiii;; milk with nim- 
iiiereiul.litiliiillimrie arid ililnteil to siieli an est'i'iit that it has 
nil a]ij)reeialile enrnisive aelinii U|i'iu {>lass, ami then 
atilift the ]ireei]iitali'i| easeji rimii the whey A jinas'ss of 
‘jiinilueinj; a easein ,(Hnn|Hiuml suitable for i"iatinj/. which 
consists in heatiiie iiiilk ami inisin;; oinimercial hyilrollnoric 
.iciii tlieirwith in the ]iro|iijiiion of om‘pint to one i|nart of 
.fill to one thous.iiiil iiuansof milk ami then se|str.itiu;t the 
i-asi'in fwiiii the whet A solution for st/ino |iui|io.seK (sin.sisl- 
iio of .iiiiiivi.itiinaielt ill per cent, of casi'inateol hyiliDlluoric 
.icnl, ami li ]K-r cnif. of Imra't iniseil with w.iter. 

l.MfttllM:.ML.VIS I.N' Tilt. J’lti;f.Vtt.\MO\ Of t’ASKW. * 
rimich |iatent oliti.t)l*f ('.A itaechlerl .Milk,coaj^ilatcil 
iiv i^'jins of iTniiet or an aciil, is agitated in oi-iler to pti'veut^ 
ihe tlakes of curd finni .ifinlonicratinf;, ami is at the .same 
litne livateil with ahout one ]iart js'r 1,1)11(1 of a sulistance such 
.Is .iluui, w'hich has a siiuihu' elfect on thecuril,thetcirt]H‘i’atuii* 
lieino then rai-sed m alsmt -VJ' ('. and stin-iu}; continued 
ml the mass is cold. The i-esnltino oranular caiscin, which 
may lx‘ si-)iarated hy a o-ntrifui'al iiiachine, is neutral, luU 
ftiat he reiiiU’issI alkaline hy the addition of siHlium hicai- 
Imnate, ]s'r emit of which icalcnlated on the drt weifflit 
of casein) will sntfiw tsi make the casidn soluhle in water. 
Acid casein may la? pn‘iainsl lit ti-catiiif; the washed, nealinl 
casein with a luiuiiiiuin iinanlity or acid ■ or an acid may 
ls‘ nsi'd to ciaijiulatii' the milk. 


TllK K.M). 




INDKX. 


A* , Vr'iiicial iK/fii, iV4»i;>. ole , lill 

» ^ . , ... Arhsts'csiinas.nriimiiu. l.‘il-.V» 

Ac(‘tii‘tund. motion ot.«>iii*a»u*iii. I Di ; coIoui-k, imsimii. 

** !*i**’*^**^**^^ ^ III tlVsOlU lll.lhNt'S, *. 1 !)^ 

Act»^mo. .. 1 . ’ |«|H-r w.iti‘n»n».il, I 41 - 4 » 

Acm |ir(i|H>iti(‘h of riiM.‘tii. . 11 . Tn. 

* JoH. 


B. 


AckIh, 04*1 lou of, oil I'O'ii'in, 32, 34.* 

113. ^ Ilfu'clili'r's |k’iU*ii(., 173 . I 

Atiroluin coiii]Kmii<l uitJi 170. | Kikiiii; |)ro|>.ii.ihioiiii, 4 ].im*iii, l;b%. 

AdheHivuH, e.wiii, 73-3*5 | rmlMitiiH iti i.isciii {viiiil, 73. 

.Uhuuiiu snlMtiluteh. I2S, 120 .lUnuiii i'lihiriilo as cn'^iiii |iru(‘i[ii- 
\]humoH(*fmtu%iiM‘iii, 137 I Mnt. Ln^l 

Alkali hulCs o[ vaHuiri, 133. : IkiiiifNlai's |il.tstiu iimss, lur> 

Alka’ii'S, a(‘Uoii «»f, on r.tHfiii, 24.25,1 H<‘i>i»>it‘r on ctisiMii lt)iii|H*r.i, 77 * 

3.1. KTk j llulLiuiy’8 nivtlioil ut uuikim; <*080111 

• .is (‘4tsoin proi’i|)il»nN. 113, 111. * ultie, 25. 
iu> NoUtMiU lor iKWi'iri. 28. | llonistfiirs Ikikni^ prt'fmral i<»A, ItkV 

v.(H<Mn };liiu , ro|Kiration, 83. 

|i»U‘iii, 172 

|lSi>sitiiiiK ini'tilioil oi iiukiii:{ i'.ihOiii. 
23 


I 


Alkaliod prooipitiintN of cav»iu, 2i3. 

Vlkaloidh. uiHoin <*otu)MiUiids witli, 

138. 

Aliiiif »73. 

Aliiiiiiiiiiini milah* 111 i'osi*iii iii.iNs<‘s.! l(iMim>'s hlitM^ {Nilisli, 147 
1<I3, 130. ' Ihial)] on tiiitriinii, J32 

•Viiicncau immoii laoloneh. 23 j Mind, i*>i8i‘iti, lor iiun't'hvluiuiu. 31. 


Miiiiliiii; niiHlniiii. i‘oiii{)oim<liuo Um‘, 
73. 72. Sco alHO MihIiiiiii 
Mlai*k fiasiMii {KUiit, 52, TMi, 57,58,72. 
MliKiil <dlmni(*n« 54,82 
Mlui* c.i8<*in paiui, 52, 53, 57,118, 72. 
Modi'll oil Hidihtitiiti*, tMM'iii, i>8, 33t 
Molilor K lupiui cnMMii uliio. 82. 
Moiit‘, imital loll, 1113. 

MoraoK* aoid tor Miiiitary pa}i(*r8, 5l>. 


\iiinioitia, aiHiion oi. on iMscm. 23. 

Aiiiiiioiiiuiii caHoato, !12. 

- e«iiii|Nnmd of oaMoiii, 173 

— (R.’noilpluU'O, Hi" ion of, on i‘aMtiii, > 

133. 

— Hu)plial4i as a uasi'iu firmpilanl. 

* 

AnalyHUi ot imseiii jsiint. 43. 

Au1>i*raidiation and ^aiiti corrosix 0 * , . . 

comiHNnlioii, 311 I Moni\ and ca'-oin <'i‘ii)onl., 33. 

Applxsation oi msoiii fiainl«, 44, 72 -1 ■ - ifluo, 81,87. 

7 k. ■ - as a uanom wilvoni, 1351. 

Avi^iituiis 123. I Micad from Hour and ciinl. 13o 

** Ar^imtuiiiciMoin," 133 Mromim* wimpoiiiids wilU casein, 

.Arsoiiio com|ioiindH a« ail|um*ts lol J37 ^ • 

>j3, i Mroa 11 casein puinla, 58, 72. 

— coinpoJIids witli casein. 133 ! Mrii'*hos tor c.-isein isiiiii., 75. 

ll75) 
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MuKh iin (Will III ITmi- iiiHoluhility (i^i 'Ci. 

IS2 ' ' liiiK' Cdlonrn/ 48 

- h\\v, 48 

C. iiiaiiiifw'lurc ()f( J7*S 

uuhIiuiii. K(*ti Medium. 
<*!il('iiiiii >iL' on W(hkI ami metal, .'41. 

hytbnvide, 4!K oriuui ot, 

salts, tu'tioii of, on ifnui’t eoaifii- • - o.alalit'h, Jiiil 


tiiUoii. 
laimaf-o. 8.'i 

(alieo {jrmiiiit;. cRseiu mmimm loi. 
J2:. 

ralHUiiiiK' aasli. .V.!. 

('am|ili»i 111 (MMeiu 

I'l'lliiloul MulistUiile, Jiiit 
f'auMiH, primiiu;, Ibl .m 
(’ailMinate ut {Nit.isli tm immmii 
ivuiellt.. 81 

<'ariui(*lme 1 \ dri'ssiiio {iU‘|hUM(iou. 
llM 

r.iiMiiulm i\a\. 118 
CiM'iii .*uiik(si\es. See Vdh4*si\t*s 
' ariitH‘i.i) limn for. I<il 
IlilH'ks, 12ti 
iviiient. S|.o <■« nielli 
i'oni|Mi)> ol Viiiernn. 1. » 
('otii|aiii>'s casein o.\.iL‘Lle, lUii 
(vlliijoid u)m|Misif ion. |(I7 

• S4llu1|l>||, 8(1 

-- com)N)aii(isoi. 2 
— •om|Mtiiuils Hii.h 
Airolein. 17b 
MUli. 18!). 

Mkaioids. 188. 

\iiimmiiuiii, 17b 
VcMMite. I(i!l. 
liTonnnc. 187. 

KormalUiili^de. 17b 
(ll>eer«)]i]}>««{»li.aU‘s, 178 
ll^droefiloiie iicui. 178. 
I<kIuk‘. 187 
Inui. J88. 

LilliiUiii. IfiK 
>relTUr.\. J88 
l*okissmii<. liHl. 

Pi)(ht|ilione .w ai. |(>7. 
S.ilicylatos, 188 
Sih'ei. 188, 

• ilett‘iiuiii.i1ion of, o7. 

•liHlmn)HT {mints, .‘hk 
loi iii(sn<lni!{ t,d.a.Vi, 88. 

•{liie. 8l. 

Bellain\V, tf.*! See also (Due 
-• 111 KluM*ts, iiloeks. eU'.. 184. 


{Mint. 118 ik'i, 171. 

{iliiis}ili.ileK foi Imkiiio, i;M 

- pliihUc luasses. IbJ-. 171 
|iLiU>h, 128 
puvijubite, .‘14. 

]iie{i.u.ition of. 4.4)8. 

im|iro\enieiit in. 17.) 

- |iio|N*rlieN ol. o. 

I’Htwikir, 81 

slioi-ereain, 148 

soluliiliti of, »M. 

siihsMtute ioi (.!••• allmiueii. l.s). 

thiernls, ]2<i 

- Ilsi‘s ol. I 

- varnisti. I7>. 
taseinriuen, !sl, Xt 

(’.iM'iii silieate )iaiiitK. Xt, .‘»K. 
(‘.iM‘oi>inii IIS 
t '.isk ula/e. I .win. I.Dk 1.'>8 
t'elllllold l'oUl{Kt|Hi aiMi oalilitli, 

iir> 

nml.ilion. 171 
pkislli lll.iss. 184 , 
suli^lllille, i»4. J87. ItKi. 
Cellulose und c-i^'in i:oiii{io'vf|oii, 
111:1 

siilisliliite, btepiiMil. 1 IH 1 . 
i'eliieiil. (usiuu, Ki. 82 
.mil Itoniv. ti2 
lime, 84 . 

siida, fi^i, 
ualef-<;iass, 

tot >ri<tss iinil |K)ri okiiM, 81 , IKk 
til 

metals, tej 
Hi one. tlTi. 

|minl, 81 

— \\ eiik’s. iCk 

Ill himiiii^ media, 7 tl. 

**pitdi Imnu,'' 114 . 

- aasli<tli1e for dim! iMwrUK, IKk 
('oiitrifiiital se{iaia 1 oiis 12 . 13 . 
Ctmik. 411 , 81 , 172 . 

white eaHein (wml, 48, .' 18 . 
Cliemiselie Kahrik's iiuitlpHlor luad- 
nm silk. 120 
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•(.’haviiliill.'s WkluriipHiting jiitici-wi, 
ISiilt 

<;]iiitl\a & Uu|ttit'') liaalivtt, 7ti, 77. 
Inrk uKUk^iisuui iirn'ijnlRiit, 

80.« 

- • 'cUy, TKI. 

. Ohlturtne in (‘irnmn 17*J 
Clii'omc aliiiii 111 ciiKein t;iuo, 8:?. 

as (‘MMum HolvoiiUt, 

^'old-walur fNUulH, casein, Ti!!. 

HI iN>a (K>r, 47 
- — isamt, 

rntouriiig iimtti‘i'h, li\ini{, 12:' 
ColiMii lake, utfiem, <18. 

— iiriiiUti};, nisem lu, 117-27 
l^mipatcnii* Frau^aiM* .< (Vllnln^V 

plaslie inasH, 1(1.) » 

»<*oii)|)i)Nition and imijieiiiieh of casein, 
;il-:!7. 

f %>p|K‘i' sulphaio as a cnseiii ]>r(H.‘i|n* 

fjmi, «tr>. 

Votton taWrnai, caaeiu ilroshini; tor, 

111K 


llimham's jiftent! 178. 

- plastic iiiiiHs, 101 
KurabiUly nf nisiMU JiaiUtlll^'N, 78. 
IlryintfBam'iii, 27. 

• fine tnr casein, 27, 2K. 

- luat'liineN loreiml, 14-10. 

- |ir8|aTl le-. of ookhiii 40. 

Pyeiii!;. ti\uii;^i.sem m, 122. 

E 

KlH*rl>:ird1 Mieriscti's stilublc 
..iMsn, hki 

KlMijiy. miihilioii, 114. 

uliHiineii easi'ii) siilislituiM, 1,13 
KUs^trien.^ in preuiialioii of casern, 

:io 

Kiiiiilsitialile eiiHoin, 181. • 

• Knaiiiel uinit, e.isisii, 40. 
Ktl)vlsiilpliitrii> and .is u niHeiii jns* 
iipilant, 2*1 * 

•* Kuc.iM‘in,‘’ 32 
' KnUelol, 1*(0. 


ii.\iHgj^iic n^iiLe on, 121 
<)tohspiet^fi s wUitsfive, 

<biid, brnul troiii flour, aud. 18\ 
- iireakun;, 12. 
dl,\lllir, 14 10 
};lue, 20 
- illltiK, 12 

• puijfyiri^, 10. 

• rolls. NellV KIO. 

II. 

4*ui('l) .IN n easoiii ]in‘cipiiant, 80. 


and liebnol'a inMolulde 
o,ase(u, 81 

1fel^'eor^^''s ]siicut, 171. 
l>ideriiiin.ition of easein, X!. 
misiHigty of eoHein, ITiH. 

Diekinanu’s aall and flmir coveimir, 


r. 

F«’M,‘adc]iaiiif, caKoiii, 40 
Fats, |)a|K)r t^sks itir, 143 
Fubnutrur's ]uit<‘)it., 172 • 

FjIho. lijLint' iBi Mil on tlie, 122. 
Fillini^ foi eusein iimsHiv,, 02. 
FiiiikIiiiii;, cosimii, for toxUles, n7 

127. 

Fni‘])iooi 1*011111081'suliKliliite, lOfj 
nstliiii; pulp, 140. 

Fi\iilm*s fi>r casiMii [siiiii, 70, 77 
Fixmi; euscm on the liliie, 122. 

iiiHoJulile eoloiii'ini; inatteiH. 122. 
Flethidiiiiaiiii on uliey. 11. 

FliHir eovernn;, casoiti. 00. 

FiknI, iiumIichiiiI, irotii taHt*in, 108. 
FuMihlitlis. I'usoiti, 128-30. ^ 

Forijialdehydt*. action of, on caHein, 
l,:i.\;(0,37, 12:1,14.\ 140,150, 


Dojuu'h nufem-foniiiffdoliydu coin- 
liouud, 170 . 

ll^Jier on CUM III colour lake, 03. 
Ihs'HHnii; caaoin, for leztilea. 110. 

— waleniroiii, 125. 

DunhamH iiiHolulile isimmii eom- 
))onud« 100. 

method# of iuakm{A insoluble 
eaaaiu, 


12 


io:> 

.18 a tixafive, 77 

- uoui|M»imd aifh coMMn. 170. 

- 'ix.irii; ranc whiU* on cotUm with, 

124 

- - in bindino media, 71, 72. 

— uMi‘m liliie, 8.'). 

■ {Mint, 01. 

- uiasKOH, ]07, 114. 
ifiholiible iMMciii, 05. 



178 


INDEX 


'FVriiKil, DK). 

Foriui'kictiii ]mnl, 01, 0:1. 
Friui(|iu*t'H u*lluli»u1 107. 

1h'n‘HitK*s, }viintin(; on chi 7*% 
" 0 . 

{viinliiiu. 00, 70 

0 . * 

<',1 iw'Uit'en, 1:5>. 

linUItth. m, 10'».|0 

• »lM01|ltlOII lit ahWi t^, llo 

- .ntii'lvs iiiH(l(‘frtni), 114, lliV 

:iN MilMiitith* till 

i‘lrt’ , llo 

(■(iiil|»risiiti with iiOliiloiii. 110 
— <‘lHHtli'l1> (if, lt<». 

- l]Hi(itr*ss ill, 110. 

- (tlKI|l.ltlllU{lt(l)M>rtli*S(lf. IIO 

liiwi*iitiiliiHivir) Ilf, llo 

•• |ii!,mi(*iit>v lor, 114 

• |ll(•|l!it.ltl(ln nt. 110 14 

ri'hl'-lHIKV til 110 

> s{i ixi. of. 1 IT). 

uniiifLiiiini.ihilit} lit. llti 
KT). 

(iclHtl)ii'. 54, KU 

(IcrlMiill > Ircsiopriioi'ss, 00, 77 
tim(4«i‘li^{is tctM|R‘in, 7H. 

(tliisR, lasi'in ii'iiMiit fill 01. !Ki. 

01 . 

. ^ iiii iiu'iidiiiu. OH 
til(ulH‘r sail MX .1 1‘iiM'in tiMiti\«‘, 
11*1* 

tjlui*. iMScili, To, Hi. HO 
Hiid tiom\. Hi, H7 

- tor cjmllMi.ijtl hii\i's. HH. 

niHti'li iii.iktii:C. !NI 

- iiitl.ikt*''. H‘i. 
liifiiid, H:l. HO 

•' ]Niwiii*ti‘il, H:^. H7. 

^ fhirifyintt, with i'Hhciii, 10:2 
cunt, 1*0 

- m (MHcm 4(t 

- • wHtfT|inMif. HTi 
(lliiUniii .u.'iil in (iiM>in. 01. .it 
'•(lUOm lih*!*. IIH 
(Tlyccrifit*. itll. 100. 

U)y(‘(’l<>llllilS}>)lHt(‘h, 1‘HM‘ill (*11111- 

[mUIKlh witlu 170. 
friticn I'M'icin iNunt, 5:1, .50, .57, 72. 
On*} cHHiJii jiairits, .57, *58. 
OiitltiiHiinV nutrient milk flour, 
i;{0. 


H. • 

riiill'K (*nMmi trine. HTi. 

mntJiiMi of |>n*)..(Jin^ iiwH'in, 20. 
IMlHT'OOHt lllli prC‘|)HrAtKlll, 1^1. 
svnUictic milk, lira. 
llaiilimiDi; atsem umhm'k, 104. 
Ifnwvu'k on traltlith, 114, 115. 
ll.itiiMik('rNcnsuin }>luiK|)liHle, 1!)4. 

nictliiid of fin’iiitnn!? r*l. 
IL’iiilxilirh wntritiiniil iinudiiiie, 18. 
lltNik of iiiiiiliUMtKUHif r.tN(‘in, 84. 
fU'iiir»i aiventim*. 120, 
iimrttt on i'lurifyiii!ftr]ii<., ] 0 i> 
lli^ 4 iTi>'*s (Uisein fiKHl, 18.5 
lio|>(H*-.Soy](‘i‘'( ni(*tliii(1 ill uiHkini< 

,.iii('iii. 111 

HornV oleru* iiimMii Miliition, 140 
lioin iimtation, 101, 171. 
lloin siili«(liti(itt‘ from (‘.iHi'in, IiO. 
Horii\ (*aM‘m 108. 
llulioi'Uloro* iicid (*oiii]MiuiMl with 
i*aM>in, 170 

Hydrotliiiineac'iil, 1''8 

I. 

Insolulili* L’.iM'in. :i0, 0.5. 

tor |ui]ieiii)akm!r and pliolo- 
iriHpIl\, 8.5 

liihiihtiiu; ]m‘|iara1toti. (visein. 08, 

|0l> JOO. 

lodiiK', (.ts(‘m<*oni}ioiiiidswil.)* 107. 
Iron t'asi>Hti‘)ir(‘ii.tr»tion. ItiH 
mm*in |iaiHts for. .5:2. .5:1. 
oxide, .50. 

I\iir\, Imitatioti. •itl 1*7.10], 171. 

J. 

.laiinin's met luHlof jinHlueiiur plusltc 
lOtt 

.loroiiiin's ('«iseiii cuUimvi*, 88, 84. 
.Ill, miiUition, 114 
.lolUison .dhiimin MilMtikuliOH, 128. 
.fiiiiU, Hreeliei iV. KitUd’a inKulating 
ini {Kunt'ion. 08. 

JuHt'h CHHom )diiM]diaU*, 107. 

luothcNl of liutkin:; camuii, 28,20. 

K. 

Kalle A t'o.’h iicioUuu-cHBuin com* 
jioiitid, 1110. 
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'Kuihu'H (MtieilK i7||. 

' KaiUo’H |ir <4 {inMlitcinK pliwlir 

lUttHHOH, KM. 

£tty & Kuhoo* It uiHIkmI of tium; 

sane wliiU*, l^Ti. ^ 

KcHtiii 4 uhI cammu iniiMi, Ut£. 

KuMuiKubr in bmtbiij^uiedium, 71 . 
Kircbner uu iiiilL 3 ^ 

Kwtciry'tt OAKcni 51 • 

iKw^ll iV on{unic ci^mu coin- 

IMiuntth, 1<)H. 

L 

Liu'iniTin, JH, I 

LamuU'roU in oiiKiMii paint, tin. 
IjiNkthi'f linitatioiif ItHI 
Luhnor'h ciimhii jiullit's, ti>l. *Xi 
Lilieiithar.s plasUv iiLiss 
Tiimo mill i'nKoiii n'lih'iit. IM 

— hi c>iM*ia inaHM's, 118. 

— • paint, 7»». 

Liimiproof pinmeiit s. *15. 
|junowaHl|ps wi^ »I8. 

Ijiiiuii fiihricH, I'lWi'in «lrehhiiit> itit 

ilh. 

liiiiko on liiiulint! imslui, 7) 
Lhiolouiii, luiitatioii. ItMl 
liinaeudoil in casuui |Miiil. '18, 5.5, 
tiU. 

IjiLIiiuiii com|KMin«iTvitb umA>in, JtiR 
liitliojMPiii. lit caM'in ]nuit. 5i) 
1jlHM%ULMlik, I2li. 

- • loxtiTc tHiiiicN 121, 122. 
liyHUl 111 iMMflll, 

u 


MtttMvtmilllO^ )N* ]Ki|NT, lita. 

Ttolnls, cttMMii coiiiouti foi, h2k 
ciiKnin, liitu* mi, 58. 

MiiTiKcli KluTliaiiit’b na^thml fit 
^iiiakint' iMNi'in. 24. 

Milk.illmmin, Ilio^^rH, 151. 

<‘Hf>tnii (‘titil 4 ^ii of, 4 

' comiNisUiot^of, O 

eiumijio, 5 tt 
floiii. Kin. 

fill.,!, K.uuA^i''h, KM 
fl.ilTh Kvm lii'l ic, KSl. 

;iriiitth, lU. 

Muioml oil, H<»li<ljfyiiii$ nUli fawiii, 
ItVi. • 

M.lXI‘lh fol •MM'in IIUtMMVi, l.'hk 
Mixiiu; <*nHeiu imiiiU, 41 . 

MoWiiIat iti‘ii(ht. of t'aMiim. 51, il2 
M«>lltl*H|}|holuhlo t'llHCltl. hTi. 

MfitJior of (K’arl, imitaiion, 181. 
Moiilfl. pivvoiiiiiiu. in euMmi luJliit, 
75, • 

N. 

NitiTiKvIliiiom** and iuk'ITI opui- 
{HtuiMls, 187. 

Nutnuui, 15^ 

NiitroMs 52. 

O. * 

Oak bark aa a fusoin jiri'cipitant, 8 < 1 . 

11 H'lii ‘0 t'aMoiii |iaint, 52 . 

;thlN in iMHi‘iii 7ti. 

pa|n*r tkihkK tor. 145. 

. < > 1181111 * 1111 . cam'in, 182. 

I Oi s^inii* acids as ca.st*iii procipitanta. 


Ma^i^Hiji., c«»hciu-, 125 112, JK». 

Mtkt^nomitiu Hiiimie in casein |iaint>,' Ontiiii luid prc|)arafion of niHoin. 4- 
Ml, 88. 58 

— Kiil))liale na a cascui precipitant, < >xidis4*d laHtnn, (88. 

• 54. 

Marblu, imitation, 114. p. 

“ Marble Tiimc ’* istml, 42. 

Martin on caHCin frcRHi |iauii, 88. L^iokitii( '‘ascin, 

Mudluiit, cawm for if^ico iiriiitinj;, (jascin jianits, 45. 

]25. Paint remover. 147. 

— foi cHHiMn jiaint, 78-72 Pamtn, caHwm 38-85,372. ^ 

iiMuorUon to piijmont, 75 , 74 . —black, 52^^58, 57. f>8, <- 

Hivmclianiu, caneia bind for, 81. 82. blue, 52^^58, 57, 08 ^ 72 . 

MtjrcenMi*<l crcjio, cant'iii for, 124.^ -- — broun, 08 , 7!^^ 

Mor«ur\' anuiKmnds with cai«*iii, - - - briwbeafor, <•». ^ 
i«Q - cltalk wbifii*, 48, ' 18 . 
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hiiot». ('.iKcin, oolil'Wai r. liS), i 
l•lUtlUi*l, 4<L 

• ^wle. Mi 

lor Iki|!k. Imrrc'lK, cl<v W. 

- — - iittti, 52, 5JI. 

• Rm*n, 52, 56,57,72. 

• - 4? oy, 57, 58. 

KjHiiurj’M, 5i. 
liiDc in, r3. 
luiM’ed oil lu, (til. 

niH^n, M 1 UIII m, 5!). 

- - “ iiuirWi* lime,” •I 2 . 

Mttrfciii till favHHt. 6i(. 
..TiK'diitui for, 7il-72. 

- milk, 57 . 

- miMiii;. 41. 

mttnld )>rm*iitiDi; 1(1, 7*1* 

• itcliri’. 52. 
oils 111 . 7Ul 
petritlouiii 111, 6(1. 

- piipiiciits loi. 72 . 

iinii'k-ilr^'iii';, 66. 

red. 52, ri6. 72 . > 

Koman Cfinont iit, 64, (u. 

- MK)iiiiiituiu{shi.ejn, 11(1. Kill. 

- Ullr 111 , 56. 
tliMUiiiii; lion n, ^5^1 

- ^vaniiHli for, 78 

- IV all. 52.5«1. 

- nnWrfiriMd. for iurdi, H5 
- white. 52, fdi, 57,58. 72. 

WtMidvvoi'k. 52, 5.‘>. 

' - - yidiow, 52. .56.57, 58, 72 
I’ainuot h flJlHiiiiiui siiltKtittit. 0 , l«kl. 
i'aiMT fiivsks, 14^1 

- mdiiKtry. (Msi'iii ui tin*. 82. K17- 

40 

PftrauvM‘iii, (otin.il>ion of, ^(!1,126 

pAMlmi^VioUr> <‘UJd dnw, 17. 

• vacuum ciml tliiur, 18. 

J*(it6iits graiitiil Jor caaein. 171- 

f'eliiultiSj |>liolAa{taiiliic. (»f ciM‘111, 

151M»2. 

Peplrftnt' from c.*iwtri, 167 
IVlmJeum hs .v diluimt i»l vjisimii 
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Plui(ot{ia]dH*r’H liuckjp^tunds, 15.5. 
Phoioi^rapYiie ))hiitw, 4‘URt4n, 14K. 
Pliftto^n^diy, caMuii in. 155-62.166. 
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!i\>rt']>in«] eeiiieiit in ctiseiii llmKSl•^. 

fill. 
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